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PACKING FOR 


Air Compressors 





The trouble you experience in keeping your air compressors packed is due to the fact that air 
carries no lubricant as steam does, and grows excessively hot at times, conditions which ordinary 
packings cannot live under. 


PALMETTO PACKING 


is made of a substance that heat cannot affect, and owing to our thorough method of lubrication carries 
its own lubricant, which keeps it soft and pliable and makes it last far beyond other packings under the 
hard conditions of air pressures. 

We will prove this to you with a FREE working sample. Send for it and be convinced. 

Pack the globe and other small valves with PALMETTO TWIST. 


GREENE, TWEED & C0, 'tew vor: ” 


Published by THE COMPRESSED AIR MAGAZINE CO., Easton, Pa. 
NEW YORK, Bowling Green Building. LONDON, 114 Queen Victoria Street. 





Classified Buyers’ Guide, Page 6. Index to Advertisers, Page 4. 
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Fiske Brothers Refining Co. 
NON-CARBONIZING OIL 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery Propelled 
by Compressed Air 





Office and Salesroom, 13 & 15 Old Slip, New York, U. S. A. 


Cable Address: London Office : Sole Agents for Scotland : 
LUBROLEINE.”’ 3 MITRE STREET JOHN MACDONALD & SON, 
ALDGATE, LONDON, E. C. GLASGOW, SCOTLAND 








LIDGERWOOD PPF’G CO. 


Boston 96 Liberty Street Chicago 
Philadelphia Portland, Ore. 
Cleveland, O. New York New Orleans 


STANDARD 
High-Speed 
Hoisting 


Cableways, 
Hoisting 


Engines AND 


Built on the Pe VEN Lae NN Conveying 
Duplicate SNS 
Part System Tee Devices, 


For Canal and Trench Excavatiag, Dam Construction, Wall and Pier Building, 
Mining, Quarrying, Logging, and General Contract Work 
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Clean-Washed Material Permits Accurate Sorting 


“CRANE 


SCREEN and WASHER 








COLLECTS 


Rich “Fines” by Screening ° 
Rich “Slimes’” by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS-ROGER MFG. CO, 


Engineers and Contractors 


DENVER, COLO. 
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CORLISS STRAIGHT LINE COMPRESSORS 
FOR ECONOMICAL MINING SERVICE 


The Sullivan “Class WC” Corliss 
Tandem Compound Steam and Two- 





Stage Air Compressor, here shown, is 
designed to supply the demand for a 
compressor of the highest grade and of 
moderate capacity. This machine is fur- 
nished in sizes from 900 to 2500 cubic 














feet of free air per minute, and embodies 
the following advantages : 


(1) It is equipped with full Corliss valve gear on both high and low pressure steam cylinders, which 
reduces its consumption of fuel to that of the best class of Corliss Cross Compound Compressors, 

(2) It is much lighter than a cross compound compressor, thus lowering the charges for transportation 
and foundations. 








(3) It is more compact and contains fewer working parts, hence costs less for maintenance. 
(4) Its mechanical efficiency places it in the first rank of air compressing machines, and it performs 
satisfactorily all the functions of a-heavier, more complicated and more expensive compressor. 
BULLETIN 58-CD. 
SULLIVAN MACHINERY CO., 
BIRMINGHAM, Ala. EL PASO RAILW AY EXCHANGE NEW YORK SAN FRANCISCO 
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REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Century 
Air Pump and increase your water supply 50 
per cent. 

Easy to Operate. 


Nothing to Wear Out. Write for Catalogue 


Harris Air Pump Company 


1215 STATE LIFE BUILDING 
INDIANAPOLIS, IND. 
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THE SLOGAN of the CAMERON 
“Character: The Grandest Thing” 


SAVE ON REPAIRS 


Are Economical in 


Cameron Pumps the Best Sense 

















COST OF MAINTENANCE 


Contractors’ Light Weight Dif- 
ferential Plunger Sinking Pump. 
Size 6x4 @ 6x 7. Normal 
capacity 50 gallons. Weight 475 
Ibs. Originally designed and built 
for the contractors on New York’s 
Subway and Tunnel Work. Also 
used in sinking shafts and caissons 
for bridge work, and in fact for 
large capacity, light weight. Easy 
to handle and economical in cost 


of operation. Thoroughly tested. 








Fully guaranteed. 














Full information regarding it and our other 
pumps in our new catalog “K.” Yours 


for the asking. Send for it today. 


A. S. CAMERON STEAM PUMP WORKS, 


FOOT OF EAST 23D STREET 


NEW YORK. 
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age System, Knickerbocker Trust Building, New York. 


WESTINGHOUSE AIR COMPRESSORS 


Westinghouse Traction Brake Co. 
General Offices: Pittsburg, Pa. 


Address nearest Office : : 

Boston Exchange Bldg. Los Angeles, 527 So. Main St. 
Buffalo, Ellicott Sq. Bidg. Mexico City, Mex., 44% Calle de San 
Chicago, Ry Bxch. Bidg. Diego. 

Cincinnati, Traction Bldg. New York, Trinity Bldg. 

Cleveland, New Eng. Bldg. Richmond, American Nat. Bk. Bldg. 
Columbus, C. Sv. & Tr. Bldg. St. Louis, 1932 North Broadway. 
Denver, Majestic Bldg. St. Paul, Endicott Bldg. 

13th St. and B’way, Oakland, Cal. San Francisco. 


Westinghouse Motor Driven Air Compressors, Operating Sew 


For Canada, Canadian Westinghouse Co. Ltd, Hamilton, Ont 











Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 


Design, Economy and Efficiency 
Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO. 


BRADFORD, PA. 








CLASSIFIED BUYERS’ cuca 
Air Cylinder Oil. 
Fiske Bros.’ Refining Co. 
Air Lift Pumps. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Air Gauges. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Air Receivers. 
American Diamond Sand Blast Co. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K: 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Air Tanks. 
American Diamond Sand Blast Co. 
Blaisdell Machinery Co. 
3ury Compressor Co. 
Chicago Pneumatic Tool Co. 
General Campressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Go., H. XK. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Aftercoolers, Air. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Angle Gears. 
Cleveland Pneumatic Tool Co. 
Barrow Wheels. 
W. J. Clark Co. 
Belt Dressings. 
Jos. Dixon Crucible Co. 
Blowers. 
Cameron Steam Pump Works, A. S. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Blowing Engines. 
Cooper Co., C. & G. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
(Continued on page 12.) 
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WHAT KIND OF HOSE 
DO YOU USE? 


HERE is only one kind that can be 
absolutely relied upon in cases of 
emergency and that is the Flexible 

Steel Armored Hose. We claim relia- 
ability because this hose is the only kind 
which is completely encased in steel 
armor, thus having, as it were, a band- 
age to prevent the loss of air or steam in 
case of the collapse of the rubber lining 
and thereby retaining a sufficient pressure 
of air or steam to operate the drill, air 
brakes or other mechanism until it is con- 
venient to replace the damaged piece. 
The freedom from costly delays and lia- 
bility for loss of life or property makes 
this hose of vast importance to all railroad 


operators. Write for copy of bulletin 
No. 50546. 


Sprague Electric Company 
General Offices : 


527 West 34th Street, New York City 
Chicago Officc: Fisher Building 
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GOODRICH HOSE 


IS 
Better Chan the Requirements Seemingly Demand 


























Ready for any emergency and strong enough to overcome it. From the inside 


outside there’s a combination of good rubber, good fabric 
te and good workmanship. 


The B. F. Goodrich Company 


AKRON, OHIO. 


NEW YORK, 66-68 Reade St. CHICAGO, 24 E. Lake St. PHILADELPHIA, 1332 Arch St. 
BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 
CLEVELAND, 2188 Ninth St.S.E. DENVER, 1536 Glenarm St. ST. LOUIS, 3926-28 Olive St. 


SEATTLE, 310 First Ave., South. 
LONDON, ENGLAND, 7 Snow Hill, E. C. 








OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 
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ESTABLISHED 1833 INCORPORATED i895 


THE C. & G. COOPER COMPANY 





Home Office and Works at Mt. Vernon, Ohio 


BRANCH OFFICES: 








NEW YORK, 1419 Bowling Green Building PITTSBURG, 604 Frick Building 
BOSTON, 411 Weld Building ATLANTA, 310 Candler Building 
PHILADELPHIA, Drexel Building CHARLOTTE, N. C., South Tryon Street 














Want Advertisements Tell the Story 


The classified section of a publication is a good indication of its circulation 
and quality as an advertising medium 


Note these Figures for the Last Eighteen Months, Jan. |, 1906, to July 1, 1907 


Situation Wanted Situation Open Miscellaneous 


Advs. Advs. Advs. Total 
Engineering News, 5630 222 2395 10254 
Nearest Competitor, 1333 943 525 2801 





Out of a total of 13055 Want Ad- O. WERE IN 
vertisementsS carried by ENGINEER- / ° > 
ING NEWS and its nearest competitor, nearly oO Engineering News 


This accomplished notwithstanding our prices for 50 per cemt. of these advertisements were double 
those of the nearest publication 





We have been the means of filling thousands of Wants, and we can do the same for you. 
Situations Open, 3c. a Word. Situations Wanted, | %c. a Word 
Miscellaneous Wants, 3c. a Word or $1.50 per inch 


Subscription, $5.00 per year; $2.50 tor Six Months; Trial, Ten Weeks, $1.00 


ENGINEERING NEWS, 224 BROADWAY, NEW YORK 
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CHANNELER 



























One of the ** Monitor’? Channelers with Air Reheater in use in the Grey Canon Quarry 
of the Cleveland Stone Company, North Amherst, Ohio. 

The Cleveland Stone Company of Cleveland, Ohio, and its allied interests—the largest users 
of stone channelers in the world—are to-day using 62 Ingersoll-Rand ‘‘ Monitor’’ Track 
Channelers in their various quarries. Their latest orders were placed for Ingersoll-Rand 
Channelers, after exhaustive tests in their great North Amherst Quarry had shown the 
‘*Monitor ’’ to be superior to all other types and makes, on the five following points: 













Cutting Capacity. 
Pulling-out Power. 
Power Economy. 
Repair Costs. 

Low Cost of Cutting. 


_ Ingersoll-Rand Rock Drills and Air Compressors are used exclusively in all of the Cleveland 
Stone Company’s Quarries. 


INGERSOLL-RAND CO. 










Chicago Philadelphia St. Louis El Paso 
Cleveland Houghton, [lich. It Broadway : NEW YORK Pittsburg Boston 
Birmingham San Francisco Butte Seattle Denver Los Angeles Salt Lake 
Montreal Vancouver Toronto Kenora Halifax Rossland, B. C. Mexico City 
Lima Valparaiso London Paris Berlin Johannesburg Melbourne 
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LEAKAGE LOSSES 


CAN BE 


STOPPED 


BY BUTT-WELDING THE PIPES IN YOUR 
COMPRESSED AIR OR REFRIGERATING 
LINES BY THE 





PROCESS 


Write for pamphlet No. 16-D and learn 
more fully of this valuable process. 


Goldschmidt Thermit Co. 
90 WEST ST., NEW YORK 


432-436 FOLSOM STREET SAN FRANCISCO 











sti 
THE INJECTOR SAND BLAST 


For Foundry Service, Cleaning Metals, Roughing Glass 


APPARATUS 


Lettering and Tracing on Stonework, Cleaning 
Screens, etc. Can be used with High 
or Low Air Pressures. 





MADE BY 


C. DRUCKLIEB, 132 Reade St., New York 


Sales Agents: Manning, Maxwell & Moore, Inc’. 
New York, for Railroad Service. Harron, Rickard & 
McCone, Inc., San Francisco and Los Angeles, Cal. 
W.R. Colcord [Machinery Co., St. Louis, Mo. Cana- 
dian Rand Co., Montreal and Toronto, Canada. The 
RF. A. Kinsey Co,, Cincinnati, Ohio. The Fairbanks 
Co., New Orleans, La. 














WRITE FOR **SANDCRAFT.” 
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COMPRESSORS 


Belt Driven, Class ‘‘BB.’’ 
Of Single, Duplex, and Two Stage types— 
Belt, Steam or Motor Driven. Designed for 
high efficiency and economy of operation. 


Our Illustrated Catalogue describes the machines in 
detail. Mailed free on request. 


Bury Gompressor Company, 


» ERIE, PA. 4 
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We sell Supplies of all Kinds pertaining to 
Pheumatic Tool Hose, including Hose Bands, Wire 
Fasteners, Steel and Iron Nipples, M. @ F. Nipples. 
Stop-Cocks, Pnenmatic Polishing Machinery and 
everything pertaining to Granite and Marble Pol- 
ishing Supplies and Machinery. 

We are the largest House in this country hand- 
ling such goods exclusively. Write for our beauti- 
ful illustrated catalogue today. It is free to all. 


Harrison Supply Company 
NATHAN C. HARRISON, General Agent 
5 and 7 Dorchester Avenue Extension, Boston, Mass. 
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A TYPICAL POHLE AIR LIFT 

The half-tone shows an interesting and 
highly successful air lift installation at Gar- 
den City, Kansas, the information concerning 
it being furnished us by The Stearns-Roger 
Manufacturing Company, Denver, Colo. 


Arkansas River. The sand and gravel is 
about 45 feet thick from the surface down; 
then comes the clay. The water flows through 
this loose gravel parallel with the river. It 
is of course on top of the clay stratum. 

A duplex Type X-1 Imperial compressor, 16 





THE POHLE AIR LIFT AT A SUGAR FACTORY, 


The building shown is a beet-sugar factory. 
The working season is from the beginning of 
September to about New Year’s, and during 
that time the water consumption is about 
4,000,000 gallons per twenty-four hours. 

There is a strong underflow in a stratum 
of gravel underlying the entire section at Gar- 


den City and extending on both sides of the 


and 25 by 20 inches, was placed in the factory 
on the main floor, about where the line of 
wells shows as coming against the factory 
wall in the half-tone. Then twenty-five wells 
were sunk, practically in a straight line from 
the factory toward the river. The wells are 
40 feet apart and each well is 60 feet deep; 
running 40 feet to the clay, and then the bal- 
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ance in the clay, so as to get sufficient sub- 
mergence for the Pohle air lift system. 

In sinking the wells 16 inch wrought iron 
pipe was used, weighting the top of the pipe 
and taking the gravel from the interior by 
means of the ordinary sand pump, the pipe 
gradually sinking until the depth of 60 feet 
was reached. A perforated galvanized-iron 
casing, about 20 gauge, was placed inside of 
the standard wrought-iron pipe used in the 
sinking and then the wrought-iron pipe was 
pulled out, allowing the hole to cave to the gal- 
vanized casing. Inside the casing the induc- 
tion pipe of 6-inch standard wrought-iron was 
placed, this extending to a depth of about 40 
feet from the surface, and into this the 2- 
inch air pipe was turned with a 
piece upon it. The delivery, as noted in the 
photograph, is made by 6-inch 180° 
discharging into a common conduit. 

This concrete conduit built on the 
ground on wooden frames, with a grade of 
about 2 inches in 100 feet. It is 3 feet by 2 
feet 6 inches, with a practically semi-circular 
bottom and open at the top, as we find very 
little trouble from freezing, never having any 
very cold weather at Garden City. 


Pohle end- 
bends, 


was 


The wells are worked by the air pipe which 
starts from the factory. The first fifteen wells 
are on an 8-inch air pipe, the next five on a 
53-inch, the next five on another 5-inch, and the 
next five on a third 5-inch pipe. We have, 
therefore, four groups of wells, three of five 
each and one of fifteen, fed by independent 
pipes from the receiver. This enables us to 
cut the air off at the factory compressor, if we 
choose, and to alternate the wells. 

The conduit delivers into a concrete tank 
sunk into the ground. It is 30 by 20 feet and 
10 feet deep, the suctions of the factory pumps 
taking from this. The tank is more for a 
sand trap or settler than for storage, as for 
that purpose the capacity required would be 
prohibitive. 

The delivery of the wells could not be com- 
puted, nor even very approximately guessed, in 
advance, so, to make sure, twenty-five were 
sunk, for the reason that when the sugar cam- 
paign is begun operations cannot be stopped or 
interfered with without serious loss. 

It was actually found that eight wells would 
give the requisite supply of 4,000,000 gallons 
per twenty-four hours. The natural water 
level is 12 feet from the surface, and as the 
pumping starts in September, this level grad- 
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ually recedes until in December it reaches the 
lowest point, 25 feet from the surface. 





SCIENCE OF THE AIR IN RELA- 
TION TO VENTILATION* 
By N. W. Hoskins. 

Air is simply a mechanical mixture of cer- 
tain gases which exist in a free state, and 
vary within very narrow limits, except in the 
case of aqueous vapor. One hundred volumes 
of pure air consist of: 

(ORGPER ness akuasest sew tbe sien 20.66 
Atmospheric nitrogen 


o'6. 6:60 6:3.4 8.6 7/-90 
Capon GIOKIGe: 5.5.6.0 5.5 6.osiesises .04 
AGUCOUS WADOE 6 .660605.055.0%s54 1.40 


Ammonia, argon, ozone and other gases are 
sometimes present in small and variable pro- 
portions. 

Oxygen is the most important constituent of 
the air, and the quantity present in pure air 
in any part of the world varies very slightly. 
It is only under exceptional circumstances that 
it exceeds 21. per cent or falls below 20 per 
cent. In its pure state it is a colorless gas 
without taste or smell, slightly heavier than 
air, having a specific gravity of 16 (air being 
14.4) compared with hydrogen as unity, and 
it is a vigorous supporter of combustion. 

Nitrogen appears to act as a diluter of the 
stronger gases, but it doubtless has its special 
functions higher than this. A lighted candle 
plunged into a jar of nitrogen is immediately 
extinguished. It is a colorless, inert gas, with- 
out taste or smell, and will not support animal 
life or combustion. It is not poisonous, and 
animals enclosed in a space containing nitrogen 
alone would die of suffocation from the want 
of oxygen. Carbon dioxide (CO.), although 
present in such small quantities compared with 
the gases dealt with, is one of great importance 
with respect to ventilation. It cannot be con- 
sidered as an impurity, as the most pure air 
always contains a small proportion, seldom 
less than 0.03 per cent. Pure COs, even up 
to 0.1 per cent (one part in 1,000 parts of air), 
is not harmful, and in mineral water factories 
the air is often found to contain this high 
percentage without any harmful effects on 
the work-people employed. <A large quantity 
of this gas is given off from our bodies direct, 
and by respiration; it is 


also one of the 


products of combustion. 


*Abstracted from proceedings of Royal Sanitary Insti- 
ttute, London. 
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Absolutely dry air is never found in Nature, 
and aqueous vapor must, therefore, be consid- 
ered as an essential ingredient of atmospheric 
air. It is also a very important constituent, 
which varies very considerably under different 
conditions of temperature and _ pressure. 
Moisture is being continually added to the air 
by evaporation from the water on the earth’s 
surface, and also by respiration and combus- 
tion. 

[The air also is constantly giving up its 
moisture under certain conditions, and one of 
its most important functions is the conveyance 
and distribution of moisture over the surface 
of the earth.—Ed. C. A.] 

The higher the temperature, the larger quan- 
tity of invisible moisture the air can retain. 
Air is said to be saturated when it contains 
the maximum quantity of vapor it is capable of 
holding. This matter relating to moisture is 
frequently overlooked in the ventilating of 
buildings, and especially so when the heating 
of a building is designed in conjunction with 
the ventilating. Dry air is a bad conductor 
of heat, and therefore tends to prevent the 
escape of warmth from the body. 
in which the air has a humidity of 30 per 
cent and a temperature of 70° Fahr., a person 
will feel perceptibly colder than in a room the 
air of which has 60 degrees of humidity and a 
temperature of 60° Fahr. By adding moisture, 
therefore, a room may at times be brought 


In a room 


under more comfortable conditions at a less 
expense than by the consumption of fuel. 


TABLE OF SATURATION UNDER DIFFERENT TEM PER- 


ATURES. BAROMETER 30 INCHES. 
Weight of vapor Weight of vapor 
Temp. in grains per Temp. in grains per 
Ps cubfe foot. a cubic foot. 
er EO? 205s. S05 Soe 6.81 
CY ae BTR ores) Oe “ee ace 8.01 
AS. Gse. (RESO! ice 9.39 
ee 2:00 .. . GD .s0« IO08 
We ak SAA ales ER sows, “Sage 
Cs ieee AMO! cs QO" sects —TAR85 
RE avstere AE Sse MOB <ters 17.18 
GO «. BF ce FOO Ksox 29:84 


A trace of ammonia is usually found in 
town air, and is probably entirely due to the 
decay of nitrogenous animal and vegetable sub- 
stances. It is a transparent gas with a very 
pungent peculiar odor; it will not 
combustion, and is only feebly 


support 
combustible. 
Ammonia is dissolved by water with avidity, 
a pint of water at 32° Fahr. absorbing as 
much as 23 cubic feet of the gas. Probably, 
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therefore, the whole of the ammonia is cleared 
from the air during a shower of rain. 

Ozone is a colorless gas of peculiarly un- 
pleasant odor. Outside of the laboratory it is 
found only in open country and sea air. It 
is chiefly remarkable on account of its oxidiz- 
ing power, and plays an important part in re- 
moving organic impurities from the air. Ozone 
is really a condensed form of oxygen, one 
molecule of the gas containing three atoms, 
whereas one molecule of oxygen contains only 
two atoms. Air charged with ozone has an 
irritating effect on the respiratory organs. The 
gas may be prepared experimentally by pass- 
ing an electric current through pure dry oxy- 
gen. Little is known of the circumstances 
under which it is produced in nature. It is, 
however, intimately related with the develop- 
ment of atmospheric electricity. 

The air of buildings and confined spaces is 
rendered impure by extracting the oxygen, 
which supports animal life and combustion, 
and by adding to it COz and other deleterious 
substances. Large quantities of oxygen are re- 
quired to support animal life, and in return 


CO:, with other impurities, are continually 
being thrown off. 
Although gases are of different densities, 


they have the power, when brought in contact, 
of intimately mixing together. This impor- 
tant property is termed the diffusion of gases, 
and has an important bearing upon the air of 
buildings, which is kept pure to a large extent 
by diffusion. Gases diffuse in the inverse ratio 
of the square root of their densities. The 
lighter the gas, the more quickly does it dif- 
fuse. Diffusion of gases takes place also, to 
a less extent, without being in actual contact. 
The materials used for constructing the walls 
of buildings permit the air to pass through 
more or less rapidly to diffuse with the outer 
air. The spontaneous mixing of gases is 
caused by their particles being always in rapid 
motion. A very small quantity of coal gas is 
soon detected in a building, owing to the power 
of diffusion. Gaseous impurities which leave 
our bodies at a higher temperature than that 
of the surrounding air quickly diffuse and be- 
come diluted, but in crowded buildings, and 
even in dense crowds in the open air, the im- 
purities are often produced at a greater speed 
than the rate of diffusion. 

In dealing with the density of gases, we 
must not overlook the importance of the vary- 
ing changes brought about by moisture. The 
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density of the air varies with respect to the 
amount of moisture it contains. The density 
of a mixture of gases will be equal to the 
mean of its constituents, and the density of 
air is superior to that of water vapor in the 
ratio of 14.4:9. Therefore, moist air will be 
lighter, bulk for bulk, according to its hygro- 
metric condition, and consequently moist air 
tends to rise as warm air does. 

The old standard of purity, as laid down by 
Dr. De Chaumont, is that the air of a room 
should not contain more than 0.02 per cent of 
CO. in excess of the external atmosphere. 
This standard is advocated by most authori- 
ties, although considered by some to be rather 
stringent. On an average, we breathe at the 
rate of sixteen respirations a minute, inhaling 
about 30 cubic inches at each breath, therefore 
(16 X 60 X 30+ 1728) = 16 cubic feet of air 
per hour is exhaled, of which 4 per cent, or 
0.6 cubic feet, is CO2 To maintain Dr. De 
Chaumont’s standard of purity each person 
must be supplied with 3,000 cubic feet of fresh 
air per hour, and if the air of a room is com- 
pletely changed three times in one hour, each 
person should be supplied with 1,0co cubic feet 
of air space. Dr. Galton says that 1.5 per cent 
of CO: present in the air will produce head- 
ache, and as anything below 0.1 per cent ap- 
pears to have no detrimental effect on health, 
it would appear that the percentage of permis- 
sible impurity might well be raised to 0.1 
per cent; this would bring the practice of the 
engineer more in keeping with the medical 
theory. 

There is no simple and reliable test for de- 
termining the amount of organic impurities 
which may be present in the air. The quantity 
of carbon dioxide in a given.volume of air 
may be ascertained by several methods, and as 
this gas bears a constant relation to the amount 
of organic impurities, it is usually taken as an 
indicator. It is well known that the air of an 
unventilated room which has been occupied 
by several persons for a considerable time will 
have a peculiarly unpleasant odor, which is 
due to the organic matters given off from the 
lungs and bodies. The following is a method 
sometimes adopted for estimating the amount 
of COz in the air: Collect samples of the 
air for testing in four bottles, having a capacity 
of 4, 8, 16 and 32 ounces, respectively. The 
bottles must be clean and dry, and provided 
with rubber stoppers. A tI-ounce bottle of 
fresh lime-water is now carefully poured.into 
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each of the four samples, and the stoppers 
replaced. Agitate the lime-water for about 
three minutes, and observe the change in color 
of the lime-water added in each case. Should 
the lime-water in all four bottles show a 
milky appearance, it indicates that the samples 
contain above 2 per cent of COs Should the 
liquid in the three larger bottles become milky, 
and the 4-ounce bottle remain clear, the sample 
contains approximately 1.4 per cent. A milky 
tinge in the 16-ounce and 32-ounce bottles only 
indicates I per cent, and should the liquid in 
the 32-ounce bottle only appear milky, the 
amount of CO: in the sample would be 0.06 
per cent. No trace of color in any of the 
four bottles would indicate that the air was 
pure. 





HOW PNEUMATIC TIRES DE- 
STROY THE ROADS 

A writer in The Engineer, London, writes 
as follows concerning the destructive action of 
the pneumatic tires of heavy automobiles : 

“Living as I do close to the main road from 
Chichester to Worthing, I had ample oppor- 
tunity of watching the action of fast and large 
cars last year during Goodwood week. The 
large fast cars might be said to be followed by 
a rain of small stones or coarse sand, and by 
the evening of Cup Day—Thursday—the road 
was more like a sea beach than a main road. 
I frequently examined a piece of road after 
the passage of several large cars, and I in- 
variably found that, whereas the road 
compressed and the stones crushed down by 


Was 


a farm cart, with a motor car the stones were 
lifted, in some cases to a considerable depth. 
“The action of a pneumatic tired wheel takes 
two forms: (a) The load on the wheel tends 
to bed—i.e., to press more 
firmly. The maximum load cannot, however, 


down a stone 
be applied more than momentarily owing to 
the shape of the wheel, and with fast-running 
cars, the pressure being applied for such a 
short time, the stone resists movement by its 
inertia. (b) Owing to the compression of the 
tire, the tire can act as a ‘sucker,’ and, there- 
fore, clings to the stone before action (a) is at 
its maximum, and the stone, if small, is rolled 
out of its bed by its connection with a moving 
wheel and either thrown off behind or left in 
place as a ‘loose’ stone. Unless the stone is 
held in place by an active force, such as being 
keyed in with others, or being made practically 
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encastré with cement nothing will stand under 
fast-running pneumatic-tired wheels but heavy 
blocks of stone. A floated surface to an under- 
bed of rough concrete will be liable to destruc- 
tion by ‘rolling out’ in the same way that two 
metal plates soldered together can be separated 
by rolling out—i. e., by stretching one plate 
unequally to the other. Ultimate separation is 
certain in course of time. The time required 
depends only on the quality of workmanship 
and solder. 


Holding Up 
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1903, after much experimenting, Messrs. Pil- 
kington evolved a compound-pneumatic ham- 
mer, which showed a considerable economy in 
the consumption of air compared with those 
of the high-pressure type in which separate 
charges of air are used for raising the tup 
and for striking the blow. The latter system 
involved the application of air under high 
pressure on a small piston in the lower of two 
vertical cylinders to strike the blow, the air 
after doing its work being then exhausted to 







































































FIG. 2. 


COMPOUND PNEUMATIC 
HAMMER 

recent years have witnessed a 
great extension in the employment of pneu- 
matic pressure in engineering workshops, for 
heavy hammer work such as is met with in 
large smiths’ shops for forging operations, the 
steam hammer has not been superseded to any 
very considerable extent. The use of high air 
pressure for the operation of hand tools of the 
light percussive type is tending to familiarize 
works managers with the cleanliness and the 
“handiness” of pneumatic power which must 
end in a great development in its uses. In 


Although 









































a low-pressure receiver which was maintained 
at 30-40 pounds pressure from the first stage 
of a compressor. The low-pressure air thus 
bottled up was next admitted under a large 
piston to raise the tup, and to expel the air 
from the lower cylinder. This cycle necessi- 
tated the lower cylinder and stuffing-box being 
split on the longitudinal center line, which 
was found objectionable from a constructional 
point of view, and involved the use of an inac- 
cessible stuffing-box round the rod between the 
lifting and striking pistons. Moreover, break- 
ages of the piston rod due to the weight of the 
large piston setting up stresses in the rod at 
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the same moment of impact were not unknown. 
We give a sectional illustration of this older 
type of hammer in Figure 4, from which these 





FIG. 4. 


OLD TYPE OF HAMMER. 
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points will be seen, and it will also be ob- 
served that the air was exhausted to the atmos- 
phere at considerable pressure, meaning a loss 
of residual energy which the firm has now 
found a means of overcoming, as will be seen 
from the accompanying illustrations and dia- 
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N. S. K. PNEUMATIC HAMMER. 
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grams relating to the new “N. S. K.” com- 
pound hammer. 

A general view of one of a batch of seven- 


The construction of the hammers is very 
simple, the operating valve being cylindrical, 
of cast iron, with suitable ports, working in a 
cast-iron liner. 





teen of these hammers, which the firm of Peter 
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Pilkington, Limited, Bamber Bridge, is build- 
ing for Messrs. Harland & Wolff, is shown in 
Figure 5, and in Figures 1, 2 and 3 are given 
illustrations of the hammer, 
ing the tup and valves in their different rela- 
tive positions. Figure 1 shows the holding-up 
position; Figure 2, the position of parts when 
striking an ordinary blow; and Figure 3, the 


sectional show- 


positions of the valve and tup when making 
a dead blow. The tup, piston and jaws for 
securing the pallett are forged from a solid 
steel ingot, and the section of the tup is uni- 
form throughout, while the cylindrical portion 
of the tup is almost entirely contained in the 
guiding cylinder when the blow is struck. As 
will be seen from the sectional drawings, there 
are two cylinders, A and B, the upper one, A, 
being the working cylinder, and the lower 
being used as the guide only. The upper end, 
C, of the tup working in the uppermost cylin- 
der, A, is in the form of a differential piston. 
High-pressure air is admitted in the direction 
of the arrows, Figure 1, when raising the tup 
only, and this same air on being exhausted is 
expanded on the top side of the piston for 
striking ordinary blows, the path of the air 
being shown in Figure 2. If, however, a very 
heavy or stamping blow be required the oper- 
ator can utilize the full air pressure in the 
compressor on the top of the piston in addi- 
tion to that discharged from beneath the pis- 
ton, the valves being constructed with two 
sets of ports, as shown. 


The valve is controlled by a 
Diagram Showing Up & Down Blows 
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hand lever actuating the valve spindle, F, in 
the same manner as that of a steam hammer, 
and its action is very sensitive. We have wit- 
nessed the operation of a N. S. K. hammer 
that has been in use for about fifteen months, 
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Inlet 


FIG. 8, 


CHEST FOR LARGE HAMMER, 


the tup of which was arrested in any desired 
position, showing no leakage. A brief study of 
the sectional drawings will serve to illustrate 
the fact that owing to the difference in the 
areas of the annular ring below the piston, 
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and that of the top of the piston, the air which 
has been used to raise the tup will be expanded 
to nearly four times its initial volume, and will 
be finally exhausted at about atmospheric pres- 








TABLE OF TESTS OF COMPOUND HAMMERS—ORDINARY 








BLOWS, 


Formula. Data. Formula Data. 

Weight of tup.. 7cwt. lqr. 12Ib. = 824 Ib, 8cwt. 2qr. x 112lb = 952 lb. 
Ft.-lbs. of energy due to tup falling 2ft. . 824 1643 92x22 = 1904 lb. 
Area of striking oylinder .. .. .. Net sq. in. 58 sq. in. Net sq. in. 95 sq. in. 
Working pressure per square inch .. Gauge 85 1b. per sq. in. Gauge 50 lb.. per sq_ in. 
Average pressureacting on striking pieton - 34-8lb. per sq. in. _ 151b. per sq. in. 
Ft.-lbs. of ood ees to > ad air] area pres. ft. area pres. ft. 

pressure ; 68 x 344-8 x 2 = 4036 9 x1bx2 = 2850 
Total energy imparted to ~ od air er . 

sureand gravity .. . 1648 + 4036 = 5684 ft.-Ib. 1904 + 2850 = 754 ft.-Ib, 

5684 _ _ v2 ae 4754 _ eae 
Velocity of tup at point of contact .. { gag = 88 = GV = VOR x Oa por = Gag = Vote x am 
= 21-06ft. per sec. = 17-9ft. per sec. 

Terminal pressure per square inch.. .. Gauge 241b. per sq. in. Gauge 74 lb. per sq. in. 
Cubic feet of free air discharged from) 117-6 x 2 x 39 _ 4-205 143-14 x 22) x 2 8 

low-pressure cylinder a “ax 144 x 15 
Horse-power nung to <i 100 blows 

per minute .. . . < % 4-2 x 20 = 84 11-9 x 3 = 35-7 
Horse-power corrected for equal work .. _ 84 wo > = 42-66 

‘ 

Excess of power required by old system 84 : m 

to do equal work as compared with new 42-66 sa 06-9 per cent. — 


We are enabled to give in tabular form some 
interesting details of tests made with the N. 
S. K. hammer, and the older Pilkington ham- 


mer, 












which show very clearly the saving in 
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10. TABLE 





















OF TESTS OF COMPOUND HAMMERS—DEAD BLOWS. 























sure by the raising of the tup again. power effected by the former. In the first 
Dead Bloirse 
| Original Pilkington type. | “N.S.K." type. 
Formula | Data Formula. Data. 
| AR Ce a oe EEE fastest ——— — 
Weight of tup.. 7ewt. lqr. 121). = | $24 1b. Scewt. 2qr. x 1121b.= 952 Ib. 
Ft.-Ibs. of energy due to tup falling 2ft. .. | $24 x 2 = 1648 952 x 2 = 1994 
| 
Area of striking cylinder -:| Net sq. in. | 58 sq. in. Net sq. in. 95 sq. in. 
Working pressure per square inch .. som Gauge | 92 Ib. Gauge 4l lb. 
| ' 
Average pressureacting on striking piston _ 51 1b. per sq. in. _ 22-51b. per sq. in 
Ft.-lbs. of energy gape to vi sel a area pres. ft. | area pres. ft. 
pressure > 58 x 51 x 2 =] 5916 95 x 224 x2 = 4275 
Total energy imparted to wed by air pres: | 
sure and gravity io | 1648 + 5916 = | 7564 ft.-Ib. 1904 + 4275 = 6179 ft.-lb. 
ff 7564 _ gg = 2 ve ose 6199 gue “yea 
Velocity of tup at point of contact . | eg eee ere Ok TD hee es ee | ee ee 
| = 24-3ft. per sec. = 20-4ft. per sec 
| 
Terminal pressure per square inch . Gauge 28 Ib. Gauge 22-5 1b. 
Cubic feet of free air gt from | WRX Ax 4 _ 4-46 143-14 x 374 x 2 = 5 
low-pressurecylinder .. | “atee” «=C* ; Wixi r 
| 
Horse-power anges to Asia 100 blows | 
per minute . 4-46 x 21 = 93-6 5 x 10-6 = §3 
Horse-power corrected for equal work .. 93-6 58 x ioe = 64-8 
oly 
Excess of power required by old system 93-6 ‘ ma = 
to do equal work as compared with new Gas 44-4 per cent. = 
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table the figures are given for ordinary blows, 
and it will be noticed that the hammers under 
test are of different capacities. It will be ob- 
served that the terminal pressure of the new 
hammer is only 7%4 pounds per square inch, 
compared with 24 pounds in the case of the 
older form, and also that the saving of power 
due to the further utilization of the air in the 
acceleration of the tup, when corrected to rep- 
resent hammers of equal capacity, is nearly 
In the second table, for dead blows, 
it will be observed, notwithstanding the admis- 
sion of live air on top of the piston, in addi- 
tion to that from the bottom, that there is 
still a large economy effected by the new type 
of hammer. The diagrams—Figures 6 and 7— 
taken during the above tests are full of inter- 
est and speak for themselves. 

The hammers are substantially constructed, 
have few wearing surfaces, and are well lubri- 
cated, while their method of operation is sim- 
ple. Any weight of blow, from light to full 
normal, dead or holding-down blows, can be 
given by the movement of the lever. When 
the latter is released, the tup rises and remains 
in its highest position. 

Figure 8 shows in section a hammer with 
an alternative form of valve chest. This de- 
sign is used for heavier types of hammer.— 
The Engineer, London. 


one-half. 





THE REACH OF SCIENTIFIC 
SPECULATION 


In a recent address at I.ehigh University 
John A. Brashear gave the following illustra- 
tion of the minuteness of the atom: 

“Tf you fill a tiny vessel, one centimeter 
cube, with hydrogen corpuscles, you can place 
therein, in round numbers, five hundred and 
twenty-five octillions (525,000,000,000,000,000,- 
000,000,000,000) of them. If these corpuscles 
are allowed to run out of the vessel at he 
rate of 1,000 per second it will require seven- 
teen quintillions (17,000,000,000,000,000,000 ) 
of years to empty it. Such a computation 
seems almost like trifling with science, indeed 
apparently trifling with the human intellect; 
but it is with these subtle theories that our 
physicists are wrestling, delving into the in- 
nermost chamber of the infinitely minute to 
build for us, upon the most stable foundation, 
the macrocosm of a universe.” 
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OPERATING RECIPROCATING 
STEAM PUMPS BY THE 
DENSE-AIR SYSTEM 


By SNowpen B. REDFIELD. 


From time to ‘time I have had occasion to 
figure upon various methods of pumping water 
by means of compressed air, and a detailed 
study of the Dense-Air System of operating 
reciprocating steam pumps has developed much 
that should be of interest to those using com- 
pressed air. 

By the system is meant that 
method of operating which comprises an air 
compressor delivering air at high pressure to 
some machine, such as the reciprocating steam 
pump, which after the air has done its work, 
exhausts it into a closed piping system leading 
back to the compressor intake, the pressure in 
this closed exhaust pipe being kept at some 
figure above, and usually considerably above, 
that of the atmosphere. It is well known that 
by this method of operation there is a con- 
siderable gain in economy, and the purpose of 
this article is to show, in a simple way, under 
what conditions this economy is obtained and 
what its value is. 

A number of curves have been plotted 
which show the corresponding results of oper- 
ation by various methods of Dense-Air appli- 
cation, compared with compressed air opera- 
tion with ordinary atmospheric pump exhaust 
and compressor intake. Before examining 
these curves in detail a few words as to the 
cause of the increased efficiency by this sys- 
tem of operation will serve to make the mat- 
ter clearer. Gauge pressures only are used. 

Figure 1 shows a theoretical combined indi- 
cator card for ordinary straight compound air 
operation with 100 pounds compressor dis- 
charge pressure and atmospheric intake. Fig- 
ure 2 represents Dense-Air operation with 150 
pounds compressor discharge pressure and 50 
pounds intake. The latter system of operation 
involves only single-stage compression, be- 
cause the ratio of compression is only 2.54, 
as compared with 7.58 for the atmospheric 
system. The range of pressures, or the differ- 
ence between the discharge pressure and the 
intake pressure, is the same in both cases, 
namely, 100 pounds, and it will be shown that 
the mean effective pressure in the pump cylin- 
der to be operated is also the same in both 
cases. This small ratio of compression in the 
Dense-Air system, with a given difference of 


Dense- Air 
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pressures, is the cause of the increased econ- 
omy of the latter. ° 

-* In_Figure 1 the length, A G, is supposed to 
represtrit a piston displacement volume of 10 
cubic feet. With a cylinder ratio of 2.8 : 1, 
the length of the line, B K, will represent the 
volume of air discharged into the intercooler 
with adiabatic sompression. This volume will 
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be 4.82 cubic feet. After intercooling, this 
length will be reduced to C K, or the volume 
will be reduced to 3.57 cubic feet. At this 
point the air is supposed to have been cooled 
to the initial temperature of the intake to the 
low-pressure cylinder, and this is the volume 
which enters the high-pressure cylinder. 
Again compressing adiabatically, at 100 pounds, 
the compressed air will have a volume of 1.72 
cubic feet, represented by the length, D F. 
Aftercooling, or radiation, in the pipe line 
reduces this volume to E F, or 1.28 cubic 
feet, by the time the air enters the actuating 
cylinder of the pump. This is, of course, the 
same as the volume obtained by compressing 
up the isothermal line, A C E, and the air is 
again at intake temperature. 

Assuming that the pump cylinder is to oper- 
ate without cut-off, and assuming also that 
there is no loss of pressure in the pipe line, 
the length, E F, will represent the volume of 
air admitted to the pump cylinder at 100 
pounds. At the end of the pump stroke re- 
lease will take place and the pressure will 
drop down the line, E H, to atmosphere. On 
the back stroke the air remaining in the pump 
cylinder is exhausted along the line, H G, into 
the atmosphere, and at the end of the stroke 
-a new admission of air takes place and the 
pressure rises up the line, G F. By this it is 
seen that the rectangular shaded diagram, F 
E H G, can represent the indicator diagram 
«of the air cylinder of the pump, and the area 








COMPRESSED AIR. 


of this diagram will represent the useful work 
done by the air in this cylinder. 

It will be noted that with this rectangular 
diagram the mean effective pressure of the air 
exerted on the pump pisto is 100 pounds per 
square inch, or the same ag the difference be- 
tween the discharge and intake pressures of 
the compressor. The‘aréa of this card, or the 
work done on this pump piston, will be equal 
to the total mean effective pressure times the 
volume swept through by the piston. This 
with 1.28 cubic feet of compressed air, as 
shown above, will be 100 X 144 X 1.28 = 18,430 
foot-pounds. If this work is done in one min- 
ute it will be equivalent to 18,430 divided by 
33,000, or .558 indicated horse-power. This 
power has been developed in the actuating cyl- 
inder of the pump by what was originally 10 
cubic feet of free air admitted to the com- 


pressor cylinders in one minute. To compress 


10 cubic feet of free air per minute by com- 
pound adiabatic compression to 100 pounds 
there will be required 1.535 indicated horse- 
power in the compressor cylinders. 

The efficiency of the system is then: Power 
developed -in pump cylinder divided by power 
compressor cylinders, or 


required in 558 
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divided by 1.535, which equals 36.4 per cent. 

Turning to Figure 2, which represents opera- 
tion by the Dense-Air system, the line, A -E, 
represents as before 10 cubic feet of piston 
displacement, but in this case at 50 pounds 
gauge pressure. Compressing adiabatically in 
a single-stage to 150 pounds gauge pressure, 
gives the volume 5.15 cubic feet of compressed 
air, represented by the line, B D. This vol- 
ume cooled to intake temperature would be 
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3.94 cubic feet, shown by line, C D. This 
volume of cold compressed air passes to the 
actuating cylinder of the pump and, as before, 
there will be admission, release and exhaust 
in the pump cylinder, forming a rectangular 
indicator card, but with 150 pounds initial 
pressure and 50 pounds exhaust pressure: This 
indicator card is represented by the figure, 
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D CFE. The work done by this rectangular 
card with 3.94 cubic feet of compressed air 
admitted to the pump cylinder, as shown, and 
with a mean effective pressure of 100 pounds 
per’isquare inch, as given by this rectangular 
indicator card, will be 100 X 144 X 3.94, which 
equals 56,700 foot-pounds. Assuming this work 
to be done in one minute, this would represent 
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FIG. 3. 
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1.72 indicated horse-power in the air cylinder 
of the pump. To-compress adiabatically in one 
stage 10 cubic feet piston displacement of free 
air per minute from 50 to 150 pounds requires 
3.04 indicated horse-power in the air cylinder 
of the compressor. These figures, then, give 
the efficiency of this Dense-Air system equal 
to: Horse-power developed in pump cylinder 
divided by horse-power of air compressor cyl- 
inders, or 1.72 divided by 3.04, which equals 
56.5 per cent. 

With the straight-air operation, having com- 
pressor intake and pump exhaust at atmos- 
phere, there was obtained an efficiency of 36.4 
per cent, and with the Dense-Air system it 
has been shown that the efficiency is 56.5 per 
cent; thus the gain in efficiency is apparent. 

It will at once appear that the gain in effi- 
ciency will depend upon the pressures and the 
range of pressures chosen, and it is obvious 
that the smaller the ratio of compression the 
greater the economy. It naturally follows that 
the advantage lies with high initial pressure 
and correspondingly high back pressure, giv- 
ing a small ratio of compression. 

As before said, all the foregoing calculatioris 
are based on a mean effective pressure of 100 
pounds per square inch in actuating cylinder 
of pump, the mean effective pressure being the 
same as the difference between the maximum 
and minimum pressures, or the pressure range 
of the cycle. In actual practice a maximum 
pressure of 125 pounds in the pump cylinder 
is about the upper limit to which the manufac- 
turers desire to go without special construction 
and extra expense. For this reason it will be 
well to confine further arguments to this prac- 
tical limit. 

It is obvious that with a given size of pump 
cylinder the work performed depends upon the 
mean effective pressure in that cylinder. This 
being the case, the comparison of results for 
any two systems of operation should be made 
on a basis of the same mean effective pressure 
in the two cases. For the purpose of show- 
ing the results of operation with various mean 
effective pressures, a number of curves are 
given ‘(Figure 3), which are calculated on a 
basis of developing 10 indicated horse-power in 
the actuating cylinder of the pump. 

These curves, are entirely theoretical, being 
based upon adiabatic compression in the com- 
pressor cylinders, with no losses due to fric- 
tion, clearance, throttling: or pressure drop. 
These losses would,. however, occur in both 
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systems, and for a basis of general comparison, 
the theoretical curves will serve a very good 
purpose. 

In the case of the Densé-Air system the 
maximum pressure is always kept at 125 
pounds gauge and the lower pressure is set 
to give the desired pressure range. For the 
low-pressure system, the maximum pressure is 
set to give the desired pressure range, while 
the minimum pressure is always atmospheric, 
As an example, suppose it is desired to obtain 
a mean effective pressure of 50 pounds per 
square inch, as shown by the rectangular indi- 
cator card of the pump cylinder. «In the Dense- 
Air system, the maximum pressure is to be 
kept at 125 pounds gauge, so the minimum 
pressure must be 75 pounds gauge, in order 
to give the desired range of 50 pounds. For 
the low-pressure system, ‘the minimum pres- 
sure must be kept at atmosphere, so the maxi- 
mum pressure must then be 50 pounds gauge. 
Thus, these two cases have the same pressure 
range, or 50 pounds mean effective pressure 
in the pump cylinder, and the various theo- 
retical results obtained by the two systems 
are clearly shown and compared by the curves 
for this, and for other mean effective pres- 
sures from zero to 125 pounds. In all cases 
the pump cylinder is here supposed to be made 
the correct size to develop the 10 indicated 
horse-power with the mean effective pressure 
assumed. 

In these curves horizontal distances repre- 
sent mean effective pressure in pounds per 
square inch in the actuating cylinder of the 
pump, while vertical distances represent re- 
spectively, beginning at the bottom: indicated 
horse-power in air cylinders of compressor re- 
quired to develop 10 indicated horse-power in 
actuating cylinder of pump; saving of power 
by Dense-Air system in percentage of power 
required by low-pressure system, and, finally, 
the efficiencies of the two systems, or ratio of 
indicated horse-power developed in actuating 
cylinder of pump to indicated horse-power re- 
quired in air cylinders of compressor. The 
various curves are so marked as to be readily 
understood. 

Examining the lower, or indicated horse- 
power curves, it will be noted that the curves 
for the Dense-Air system and the low-pressure 
system come together at two points. First, at 
the point of 125 pounds mean effective pressure 
we have for both the Dense-Air system and 
the low-pressure systems simply straight com- 
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pression from atmosphere to 125 pounds. The 
curves show that to develop 10 indicated 
horse-power in the pump cylinder requires 
35.3 indicated horse-power to be developed 
in the air cylinders of the compressor by 
either system by single-stage compression, and 
29.8 indicated horse-power by compound com- 
pression. At this point the percentage saving 
of the Dense-Air system over the low-pressure 
system is, of course, nothing, as is shown 
by the curves of saving. Also at this point the 
efficiency of the two systems is the same, and 
is 28.2 per cent for single-stage and 33.6 per 
cent for compound compression, and is shown 
by the fact that the efficiency curves meet at 
this point. 

The other point at which the indicated 
horse-power curves come together is at the 
point of zero mean effective pressure. This is 
a point where there is a very curious state of 
affairs, which can be viewed only from the 
theoretical standpoint. To properly examine 
the conditions here obtaining it is necessary 
to take the view of mathematicians on the sub- 
ject of the value of Zero. To quote the ex- 
pression of professors of mathematics—“Zero 
is not nothing; it is an infinitely small quan- 
tity, just disappearing!” This being the math- 
ematician’s viewpoint, it follows that zero mul- 
tiplied by infinity, has a finite value. 

Now to return to the curves: 

At the point of zero mean effective pressure 
there is then an infinitely small mean effective 
pressure acting on the pump piston. It fol- 
lows that in order to perform 10 horse-power 
of work it is necessary to have an infinitely 
large piston area, or cylinder volume. It is 
now perhaps possible to imagine a compressor 
indicator card with an infinitesimal height and 
infinite length. Being only infinitesimally high, 
the curve of adiabatic compression is infinitely 
short, and consequently the area under this 
curve is infinitely small. As the area under 
this curve represents the work lost in heat, 
this loss must be infinitely small. If the losses 
are then infinitely small, the amount of work 
done in the pump must be equal to the work 
done in the compressor, with the exception of 
this infinitely small loss. This means that the 
efficiency of the system must be infinitely near 
100 per cent. The foregoing results hold both 
for the low-pressure system and for the Dense- 
Air system. In the former system the com- 
pressor intake is only an infinitely small 
amount greater than this, so that the range of 
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pressures, or the mean effective pressure in the 
pump cylinder, is infinitely small, or zero. In 
the Dense-Air system the discharge pressure 
is, as before, 125 pounds and the compressor 
intake is only an infinitely small amount less 
than this, so that the mean effective pressure 
is again infinitely small, or zero, and in both 
cases there is an efficiency of 100 per cent, as 
shown by the above reasoning. 

Referring to the curves it will then be noted 
that at the point of zero mean effective pres- 
sure in the pump cylinder, the curves of indi- 
cated horse-power of compressor come to- 
gether for both systems at the point of 10 indi- 
cated horse-power, also the curve of saving 
passes through zero, and the curves of effi- 
ciency for the two systems meet at the point 
of 100 per cent. 

Curves are given showing comparison be- 
tween operation by both systems, single-stage ; 
both systems, compound, and low-pressure sys- 
tem, compound, with Dense-Air system, single- 
stage. The compounding has been limited to 
those pressure ranges where it would be ad- 
vantageous from a commercial standpoint, and 
to the compressor cylinders only. The pump 
is always single-stage. 

After this careful study of the Dense-Air 
system, from a theoretical standpoint, it will 
be interesting to make some calculations based 
on what might be expected in actual practice, 
taking into account all losses due to friction, 
throttling, pressure drop in air line and clear- 
ance. For this purpose let the problem be as 
follows: 


Quantity of water to be lifted, 400 gallons 
per minute. 
Lift, 830 feet. 


This lift, counting in 10 per cent pipe fric- 
tion, would amount to a water pressure of 
about 400 pounds at the pump. Glancing at 
the curves for saving of power by the Dense- 
Air system, it will be noted that the maximum 
saving with 125 pounds maximum air pressure 
at pump, is obtained with a mean effective 
pressure of between 50 and 60 pounds in 
the air cylinder of the pump. Bearing this 
in mind, it is advisable to use such a cylinder 
ratio as to obtain this mean effective pressure. 
Of course, a lower mean effective pressure 
would give a higher efficiency, as shown by the 
curve, but the size of the air cylinder of the 
pump must be kept within practical limits. 
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This mean effective pressure gives a very sat- 
isfactory cylinder size, and at the same time 
gives the greatest saving over the straight-air 
system. 

For the purpose of doing this pumping with 
a commercial size of pump, assume one of 
duplex construction, having two air cylinders 
32-inch diameter by 36-inch stroke, and two 
water cylinders, 10-inch diameter by 36-inch 
stroke. Allowing 10 per cent slip of water, a 
piston speed of 55 feet per minute for each 
side of the pump would handle the required 
400 gallons per minute. This amounts to a 
piston speed of 110 feet per minute for a sim- 
ple pump. With the water pressure given 
above and with the given cylinder ratio, the 
mean effective pressure required in the air 
cylinder to drive this pump, including 80 per 
cent mechanical efficiency between the two 
cylinders, would be 48.7 pounds per square 
inch. Assuming a diagram factor of 90 per 
cent, due to throttling and the rounding of 
the indicator card as obtained in actual prac- 
tice, the theoretical mean effective pressure re- 
quired to drive this pump will then be 54 
pounds. Let the air pressure at the pump 
throttle be 125 pounds. In order to obtain 
54 pounds theoretical mean effective pressure, 
the back pressure of the pump will have to be 
71 pounds. Allowing 5 pounds drop in the 
pipe line from the compressor to the pump 
and 6 pounds drop from the pump back to the 
compressor intake, the pressures at the com- 
pressor will be 65 pounds intake and 130 
pounds discharge. There is then a range of 
pressure of 65 pounds at the compressor and 
54 pounds at the pump. With 110 feet piston 
speed, the volume of the air cylinders of the 
pump will be 612 cubic feet per minute. This 
volume filled with air at 125 pounds amounts 
to 5,820 cubic feet of free air per minute. 
This quantity of air returned to the com- 
pressor at 65 pounds amounts to 1,073 cubic 
feet per minute. Assuming the clearance of 
the pump cylinders to be 10 per cent, and 
bearing in mind that this clearance space is 
filled at each revolution of the pump with air 
at 125 pounds and expanded down to 71 
pounds at release, there is a quantity of air 
used by this clearance equal to 225 cubic feet 
of free air per minute. This returned to the 
compressor at 65 pounds is equivalent to 42 
cubic feet. This added to the amount usefully 
used in the pump cylinder and the total in- 
creased by about 3% per cent for piston leak- 
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age, would amount to 1,155 cubic feet of com 
pressed air at 65 pounds returned to the com- 
pressor cylinders. 

Assuming about 93 per cent volumetric effi- 
ciency for the compressor, there will then be 
required a piston displacement equivalent to 
1,240 cubic feet per minute. To compress 
1,155 cubic feet of air from 65 pounds to 130 
pounds by single-stage compression would re- 
quire about 295 indicated horse-power in the 
air cylinders of the compressor. The work 
done in the air cylinders of the pump is equal 
to the mean effective pressure multiplied by 
the volume swept through by the piston. With 
49 pounds actual mean effective pressure in 
the air cylinders of the pump and with 110 
feet piston speed per minute, there will be 
developed 131 indicated horse-power in these 
cylinders. "What might be termed the thermal 
efficiency, then, is the indicated horse-power 
of the air cylinders of the pump, divided by 
the indicated horse-power of the compressot. 
This, then, is 131 divided by 295, which equals 
44.4 per cent. This figure is what corresponds 
to the figures given by the curves of efficiency, 
with the exception that in this case all probable 
losses have been taken into consideration, 
whereas the curves are purely theoretical. 

The theoretical efficiency, according to the 
curves, for the conditions outlined for this 
problem, is 76 per cent; 44.4 is about 59 per 
cent of this theoretical value. Under ordinary 
conditions it may be assumed that the actual 
efficiency to be expected from such a system as 
this is from 55 to 65 per cent of the efficiency 
which would be calculated from a strictly the- 
oretical analysis. 

Comparing the above problem with opera- 
tion by straight low-pressure air, taking into 
account all losses as before, it would be pos- 
sible to operate this pump with 54 pounds at 
the throttle and atmospheric exhaust. It is 
clear from the previous reasoning that this 
range of pressures would give the same mean 
effective pressure in the pump cylinder, namely, 
54 pounds theoretical or 48.7 practical. Allow- 
ing 6 pounds drop in the pipe line, the com- 
pressor could discharge at 60 pounds, having 
atmospheric intake. As before, the piston dis- 
placement of the pump cylinders would be 612 
cubic feet per minute. This volume filled with 
air at 54 pounds would amount to 2,860 cubic 
feet of free air usefully used per minute. With 
10 per cent clearance and 54 pounds initial 
pressure and 2 pounds back pressure, the 














clearance would consume about 216 cubic feet 
of free air per minute. This added to the 
previous amount, plus about 3/2 per cent for 
piston leakage gives a total quantity of free 
air required to operate this pump of 3,196 
cubic feet per minute. With 92 per cent vol- 
umetric efficiency of compressor this would 
require a compressor piston displacement of 
3,480 cubic feet per minute. To compress 3,196 
cubic feet of free air per minute to 60 pounds, 
single-stage, would require about 473 indicated 
horse-power in the air cylinders of the com- 
pressor. As before, the indicated horse-power 
of the pump cylinders would be 131, and the 
efficiency of the system is, therefore, 131 
divided by 473, which equals 27.7 per cent; 
thus it is evident that the efficiency by the 
Dense-Air system even from a practical stand- 
point is much greater than that by straight 
low-pressure air operation. To carry this 
problem still further and to make a com- 
mercial comparison, it is advisable to calculate 
the steam which would be used to drive this 
pump if used directly in the pump cylinder 
and the steam which would be used by an air 
compressor to do this ‘work—295 indicated 
horse-power in the air cylinders of the com- 
pressor would amount to about 330 indicated 
horse-power in the steam cylinders. Assum- 
ing 100 pounds steam pressure, compound, non- 
condensing, a rate of about 22 pounds of steam 
per indicated horse-power per hour could be 
expected. This compressor would then use 
7,260 pounds of steam per hour. In a recipro- 
cating pump of the kind under consideration 
the steam rate would be at least 75 pounds 
per indicated horse-power per hour. The indi- 
cated horse-power of the actuating cylinders of 
this pump was found to be 131. At 75 pounds 
steam rate this would be equivalent to 9,820 
pounds of steam per hour. The result, then, 
is that the air compressor will use 7,260 pounds 
of steam per hour, as opposed to 9,820 pounds 
of steam used directly on the pump. This 
means that the compressor will use 74 per 
cent of the steam which would be used for 
direct steam operation, and still perform the 
same amount of work and lift the same quan- 
tity of water. 

Returning to operation by low-pressure air: 
It was found that the air cylinders of the com- 
pressor would develop 473 indicated horse- 
power in order to perform 131 indicated horse- 
power in the pump cylinders; 473 indicated 
horse-power in the air cylinders is equivalent 
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to about 525 indicated horse-power in the steam 
cylinders of a steam-driven compressor. With 
the same steam rate as before—that is, 22 
pounds per indicated horse-power per hour— 
this compressor would require 11,560 pounds 
of steam per hour. This quantity of steam is, 
of course, greater than that required to oper- 
ate the pump by steam used directly in the 
cylinders, so there would have to be some 
reason other than economy only for operating 
this pump by low-pressure air. 

This saving of fuel is a very attractive argu- 
ment, but it is not advisable to jump to too 
hasty conclusions as to the use of the Dense- 
Air system for other purposes than the oper- 
ating of reciprocating steam pumps. With 
such a machine as the pump considered, which 
would operate with fair regularity, and which 
would not have to be continually moved about 
as a rock drill would have to be, the conditions 
are practically ideal. When it comes to oper- 
ating an engine having cut-off and expansion, 
by Dense Air, the results to be obtained depend 
upon the cut-off, the release pressure, the mini- 
mum allowable temperature and the mean 
effective pressure, which all again depend upon 
each other. The combined effect of all these 
items complicates the problem beyond the pos- 
sibilities of this article. It is sufficient to say, 
however, that with early cut-off, little or noth- 
ing can be gained by Dense-Air. The gain is 
greater the later the cut-off, and the later the 
cut-off the nearer the case approaches that of 
the pump already discussed. It would hardly 
seem that the gain to be obtained bv Dense- 
Air operation of expansive engines in actual 
practice would warrant the additional compli- 
cation, except under extraordinary circum- 
stances. 

For rock drills operated by the Dense-Air 
system there is a great disadvantage, in that 
it necessitates two lines of. piping. As the 
piping of a rock drill plant is usually very 
temporary, and, even with the best of care, 
liable to excessive leakage, this double line of 
piping, with the increased pressures, makes 
this condition worse than ever. Also the 
necessity of having two sets of piping to con- 
nect up, handle and move from place to place, 
makes the use of Dense Air with rock drills 
more of a disadvantage than otherwise, and 
with pneumatic tools it is, of course, out of 
the question. 

Even when operating a reciprocating pump, 
which it has been shown is the most desirable 
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machine to operate with the Dense-Air sys- 
tem, there is the very great disadvantage that 
a separate compressor termed the “booster” 
is necessary in order to make up the leakages 
in the air line, as, even with the most careful 
attention, some leakage is bound to occur and 
this must be made up in order to keep the 
pressures at the proper points. The horse- 
power of this compressor should, of course, 
be added to the horse-power of the main com- 
pressor and this will reduce the efficiency 
of the system to a greater or less extent, de- 
pending upon the amount of leakage. 

From the foregoing argument it now appears 
that before using the Dense-Air system it 
would be most advisable to give careful con- 
sideration to all the advantages and disadvan- 
tages as herein outlined, and any particular 
case must be settled on the conditions to be 
met in that case and conclusions drawn must 
be based upon these conditions. As with most 
things of merit, if the conditions are right, 
and proper use is made of it, a very consid- 
erable gain can actually be obtained by the 
use of the Dense-Air system. 





THE ROCK DRILL AND THE AIR 
COMPRESSOR IN COPPER 
MINING 


As the average yield of copper ores is only 
2 to 3 per cent of metal, some ores being 
handled with profit which yield but I per cent 
of metal, the importance of economy in all the 
operations and agencies is evident. With such 
low-grade ore a cent more or less in the cost 
of getting out and treating a hundredweight 
of ore would mean an equal difference of cost 
per pound of metal produced. Copper mines 
therefore have always been in the lead in the 
development and adoption of the most ad- 
vanced mechanical facilities, and it is no won- 
der that they have been notorious scrappers 
all along of costly machinery as improvements 
have successively become possible. 

Copper mining is credited with the first suc- 
cessful use of steam engines, of iron skips and 
cages, iron and steel cables, high explosives 
and air-driven rock drills. The first steam 


engine, Savery’s, was erected in a copper mine 
in Cornwall, England, two centuries ago. New- 
comen’s engine, which was an improvement 
upon this, was also in a Cornish copper mine, 
and Watt’s first engine was for mine pumping 
at Chacewater, Cornwall. 
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The copper mines of Lake Superior and of 
Montana have practically killed the mines of 
Cornwall, and now these latter lead the mines 
of the world in the depths of their openings 
and in both the capacity and the economy of 
their hoisting, pumping and air-compressing 
machinery. The first copper mining in the 
Lake Superior region was in 1844. Calumet 
& Hecla was opened in 1866. In 1880 the 
Butte deposits were discovered. Anaconda 
mine was first opened as a silver mine. 

The first Rand drill was placed in the Calu- 
met & Hecla in 1878, and at the beginning 
it had to make a desperate fight for existence. 
The mining costs in the decade between 1881 
and 1891, during which these drills got under 
full headway showed changes as_ follows: 
Stoping per fathom, 1881, $14.35; 1801, $4.33; 
drifting, 1881, $10.08; 1891, $4.92. High ex- 
plosives must be given part of the credit. In 
Calumet & Hecla for the seven years after the 
introduction of the Rand drills the following 
was their record: Sinking shafts and winzes, 
20,715 feet; drifting veins and cross-cuts, 
78,660 feet; stoping, 83,997 fathoms; or nearly 
4 miles of shafts and 15 miles of drifts. The 
rock thus removed amounted to 291,333 cubic 
yards in drifts. and 671,976 cubic yards in 
stopes. The shops of the company now dress 
50 tons of drill steels per day. 

The Calumet & Hecla built for itself the big- 
gest air compressors in the world; one Leavitt 
compressor having a nominal capacity of oper- 
ating 500 drills though never actually running 
over 300. Some of these early compressors 
had their mission in showing what is not best 
in air-compressing practice. The wet com- 
pression principle is now practically abandoned, 
and, also, the building of air compressors, as 
with the building of pumps, of machine tools 
and other lines of machinery, has gone into 
the hands of concerns which make it their 
specialty, and the air compressors of the Rand 
or of the Ingersoll-Sergeant Companies are 
found in practically all of the copper mines 
of America and a list of them is impossible 
in the present publication. 

The following Ingersoll compressors are in 
the service of a single mining company in 
Montana, only the diameters of the first air 
cylinders being given: two 60-inch, one 50%- 
inch, one 38%-inch, one 36%-inch, one 30%- 
inch duplex, three 24%4-inch duplex, three 
22%4-inch duplex, two 24%4-inch, one 37%4-inch 
four-stage for charging mine locomotives. 
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These fifteen compressors have a combined 
capacity of 60,000 cubic feet of free air per 
minute, and all except one or two of the oldest 
of them are high-class machines, embodying 
the devices which promise the best economy 
both in the development of the power from 
the steam and in the application of the power 
to the compression of the air and the delivery 
of it in condition most fit for use, these char- 
acteristics being common to nearly all of the 
numerous air compressors employed in this 
vast industry. 





COST OF ROCK DRILLING IN 
SWEDISH MINES 


“The use of boring machines, which was at 
first confined to rising in the back of levels, has 
during the past ten years been extended to cut- 
ting plat, shaft sinking and driving the ends. 
They have shown their advantages, even at a 
higher price per unit of depth of hole bored. 
In the Lomberg mining district machines 
weighing 88 to 110 pounds, with piston of 2- 
inch diameter, have bored 24.67 feet per shift 
of eight hours, yielding 4.34 tons of rock per 
metre bored, against 3.45 tons with hand bor- 
ing (1.32 against I.05 ton per foot), notwith- 
standing that the effect of the explosive was 
diminished from 1.59 tons per kilogram to 
10.83 tons (7.21 to 9.49 tons per pound.). The 
cost per ton of spoil was 10.4 cents, including 
miners’ and fitters’ wages, sharpening drills, 
repairs and powder, but nothing for redemp- 
tion. Hand boring costs only 10 cents per ton, 
but the machine did the work of more men. 
In the same district the cost of driving levels 
of 43 square feet area has been $3.75 per lineal 
foot by machine boring, including the same 
items as above, as against $4.08 by hand; or, 
say, for levels 6 feet wide by 6 feet high, 
$3.20 per foot forward by machine, against 
$3.44 by hand. Here the chief gain is that the 
ends are driven more than twice as fast by ma- 
chine. 

“Pneumatic drills are at present maintaining 
their superiority over electric, which only 
under exceptional circumstances can compete 
with them. At Graugesberg the author’s ex- 
perience has been that although electric drills 
take less power, they are not cheaper in work- 
ing, because what is gained in power is lost 
in diminished efficiency, and in greater wear 
and tear. With electric drills the depth bored 


per core (shift?) has run up to 22.31 feet in 
ore and 19.39 feet in country, with an average 
depth of 8.53 feet per hole. With pneumatic 
drills the corresponding figures have been 32.15 
feet and 25.65 feet or roundly 8.2 feet more 
per core (shift?) with the advantage of better 
ventilation underground. 

“In the Rand and Ingersoll machines the pis- 
ton and drill are in one piece, so that they 
move together. For some years trials have 
deen made, at Graugesberg and several other 
mines in Sweden of an American water jet 
machine (probably the Leyner drill), in which 
the piston is separate from the drill and 
strikes it with great rapidity. Water is ejected 
by compressed air through the hole, and as 
the drill always strikes on a clean surface, the 
effect is considerably increased, while the diffi- 
culty with the dust is obviated. At Grauges- 
berg this machine has bored 9,648 feet in 290 
cores (shifts?) or 33.3 feet per core, where 
the Rand machine did no more than 25.82 
feet. But the difficulty is to get the steel to 
stand; the American drills were useless in 
the hard stone of the Swedish mines. The 
Storfers works have now succeeded in making 
a thoroughly good drill steel. 

“The bore holes can be drilled by machine 
both deeper and larger than by hand with 
augmented effect. In open quarrying at 
Graugesberg the quantity of stone loosened 
per metre (3.28 feet) bored has been in- 
creased from 4.57 to 1.2 tons (1.39 to 3.41 
tons per foot), and in hard compact rock to 
18.7 tons (5.7 tons per foot), with holes aver- 
aging 9.25 feet deep and 1 inch diameter at 
bottom. At Kiruna, where the holes are bored 
twice as deep and 1.6 inches in diameter, the 
quantity per metre bored has averaged in three 
months 102.3 tons (31.2 tons per foot) and in 
some places has gone up to 180 tons (55 tons 
per foot). 

“With the larger and more effective bore 
holes the rock is blasted in large blocks, which 
have then to be drilled and blasted smaller for 
removal. For this purpose portable mechan- 
ical jumpers—pneumatic percussion drills held 
in the hand and requiring no stand—have been 
devised during 1905 by the Ingersoll firm and 
by the Atlas Company, Stockholm, both of 
which have been tried at Graugesberg on four 
different kinds of rock. The author considers 
that hand boring ought speedily to disappear 
from mines equipped with compressed air.”— 
Teknish Tidskirft, Stockholm. 
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SUBMERGED ROCK CRUSHING 

The Lobnitz chiseling machine for subma- 
rine rock excavation, like many other devices, 
has its special field of employment in which it 
is highly successful. It is being used with 
satisfaction in’ harbor improvement work at 
Blyth, near the northeast corner of England. 
Drilling and blasting with subsequent dredg- 
ing were first employed, 150,000 cubic yards of 
rock having been taken out in this way. A 
chiseler plant consists of a steel barge carry- 
ing at one end shear-legs from which is sus- 
pended a steel ram weighing 15 tons. It is 
about 45 feet long and 18 inches in diameter, 
with a renewable hard conical point. The 
ram has a drop of 8 feet and an average of 
eight or nine blows is sufficient to penetrate 
or crush the sandstone rock about 3 feet, so 
that 2%4 feet at a time can be dredged. One 
machine working night and day with average 
stoppages breaks up about 900 cubic yards per 
week at a cost of $0.18 per cubic yard. Con- 
tingent and incidental expenses for operation 
and maintenance make the final cost $0.20. 
Drilling and blasting cost about $0.72 per cubic 
yard and the rock was left in a somewhat less 
favorable shape for removal. The drilled and 
blasted rock cost $0.76 per cubic yard to 
dredge, while the chiseled rock cost $0.66. 





POWER ECONOMY IN RETURN 
AIR 


In learning to use compressed air economi- 
cally the same course has been traversed as in 
the use of steam, although the lesson having 
been first and completely learned with steam 
as the motor fluid, it might have been expected 
that. once thus learned it might have been 
much more quickly appropriated by the users 
of the air. Steam was first used to fill a 
cylinder or other chamber, at full pressure, 
and to do what work it was capable of at 
that pressure, and then it was discharged at 
that full. pressure into the atmosphere, or into 
the condenser. Steam so used was the passive 
transmitter of the pressure in the boiler, and 


itself really did no work. The use of steam | 


expansively, allowing its elasticity materially 
to augment the total of work accomplished, 
was a later achievement. 

So when compressed air is applied, in 
what has been the usual way, to the operating 
of the familiar apparatus, to the rock drill, the 
direct air hoist, or even in driving a steam 
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pump, the air, which is used at full pressure 
and is then discharged, actually does no work 
with which it may itself be credited. A pas- 
sive column of it is simply pushed along by a 
force behind it, either actually by the compres- 
sor itself, or by the slight expansion of the 
large body of air in the receiver and mains, 
and this notwithstanding the fact that the air, 
each individual cylinderful of it, is capable of 
doing work by its expansion all the way 
down to the pressure of the atmosphere into 
which it is finally discharged. 

We may believe that the great gains accom- 
plished by the use of steam expansively were 
not ignored by the earlier users of compressed 
air, the simple fact being that while they 
would gladly have saved the wasted power, 
they did not at first, nor for a long time, see 
the way to do it. Compressed air, for instance, 
has been many times employed for forcing 
water to higher levels. With a chamber full 
of water, and a discharge pipe leading up to 
the height at which it was desired to deliver the 
water, air of sufficient pressure would be ad- 
mitted to the chamber above the water, and the 
air would drive the water up the pipe. When 
the operation was completed the chamber 
would be full of compressed air, and then the 
question would come up as to what could pos- 
sibly be done with this air except to discharge 
it into the atmosphere so that the chamber 
might fill with water again, and as no answer 
was forthcoming the air would be discharged 
and all its expansive force would be wasted, 
this practice ruling from the very earliest use 
of compressed air until quite recently, when 
a device, which in principle is extremely sim- 
ple, solved the perplexing problem. The re- 
turn-air pumping system, instead of discharg- 
ing the air at its full pressure, pipes it back 
to the intake of the air compressor; in its 
reéxpansion this air helps the compressor pis- 
ton to do its work, and this help reduces to 
that extent the power-cost of compressing the 
air to the pressure required for forcing the 
water. 

The electric air rock drill, another quite 
recent invention, is a return-air apparatus 
which accomplishes results still more aston- 
ishing in the way of power economy in the 
use of compressed air. It transforms the 
extravagant wastefulness of the familiar air- 
driven rock drill into the completest economy 
in the transmission and application of power, 
under the most difficult and exacting condi- 
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tions. In this case not only is the elastic force 
of the air entirely utilized, but there are no 
losses in the filling of clearances, and the 
cushioning of the piston is only a carrying 
over of force from one stroke to the next. 

It is evident, therefore, that the develop- 
ment of efficiency in the use of compressed 
air has attained a point impossible with steam, 
since practically all the energy contained in 
the exhaust is returned to the compressor.— 
Cassier’s Magazine. 
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PIT SINKING THROUGH FROZEN 
QUICKSAND 


Mr. E. Seymour Wood recently read a paper 
before the North of England Institution of 
Mining Engineers describing a remarkable feat 
of shaft sinking through quicksand by the aid 
of the freezing process. The coal mine is lo- 
cated close to the east coast of the county of 
Durham, which lies south of Newcastle and 
the Tyne. 

The difficulties of sinking shafts in the East 
Durham district arises from the occurance of 
magnesian limestone and underlying yellow 
sands, the latter being usually found as a 
quicksand, and both of these strata contain 
large quantities of water. At Dawdon, the 
magnesian limestone is 356 feet thick, and the 
yellow sand 92 feet thick. The limestone as 
is usual, is full of gullets, giving off large 
quantities of water. Some of these gullets are 
connected with the sea, the water issuing from 
them being salt. The question was therefore 
considered whether to erect additional pump- 
ing plant or to carry out the sinking of the 
shafts through the sands in a frozen state. 
It was decided to adopt the freezing process. 
Accordingly, the shafts, each enclosed in a 
wooden shed, were handed over to the contrac- 
tors, Messrs. Gebhardt and Koenig, Nord- 
hausen, in April, 1903. This firm undertook 
the freezing of the ground through which the 
two shafts were to be sunk, and also the ad- 
joining ground, to such an extent as to enable 
the owners of the colliery to carry out their 
sinking arrangements without the air of pumps, 
until each shaft was sunk to a depth of 484 feet 
from the surface, and to establish and main- 
tain a solid wall of ice around each shaft, so 
long as should be necessary for the purpose of 
sinking. Twenty-eight bore holes were marked 
off in a circle 30 feet in diameter surrounding 
the shafts and were bored to a depth of 484 
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feet. After the whole of the freezing tubes 
were inserted, they were connected to the inner 
and outer collectors, for the circulation of 
brine. The length of time required to form the 
ice wall at the Castlereagh shaft was 185 days. 
The ice wall was maintained 353 days, and the 
total time of freezing was 538 days. The sand 
was struck at a depth of 371 feet and found to 
be frozen hard. In the shaft bottom the frozen 
sand was so hard that blasting had to be con- 
tinued throughout the deposit. The tempera- 
ture of the frozen sand at the bottom of the pit 
was —I4C, (+6F.) The thawing of the 
frozen ground was accomplished by circulating 
warm brine through the freezing tubes. Once 
through the frozen sand the progress of the 
operations was very brisk. 





A CORNWALL ROCK DRILL 
INVENTOR 


Of inventions and inventors there is no end. 
The number of rock drills is legion, and the 
claims put forward on their behalf are still 
more so. The other day I was asked to visit 
the house of an old miner, who had manufac- 
tured a rock drill of his own, worked by hand 
or other power. The machine was, of course, 
in an incipient stage, and being built on 
wooden supports was perhaps hardly up to 
the stability required for continuous practical 
working; but it contained a number of ingen- 
ious ideas, including even a water spray ar- 
rangement of original design, the water being 
fed from a bucket placed anywhere handy. 
Strange to say, the old man had never seen a 
real rock drill at work, although he had been 
a miner all his life. On one occasion, indeed, 
in passing through Camborne, he had seen one 
in the window of a firm there, but his wife, 
who was with him, he mildly complained, was 
in too great haste to allow him to study 
its details. Certainly, however, his own 
design was in no way similar to any other 
known drill. The earnestness and enthusiasm 
with which the old man would set the machine 
working, punching holes in large stones, 
spraying them profusely with water the while, 
was—well, interesting. He was very anxious 
that someone should take up his invention and 
patent it. Undoubtedly he had exercised great 
ingenuity, but unfortunately the result would 
not, of course, for a moment compare with the 
magnificent machines now turned out by Cor- 
nish and other firms. Finally, he let out that 
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he would like someone to purchase the 
machine from him, as he had an idea for a still 
better one in his head! Still, I think it would 
have broken his heart if he had parted with it. 





COMPRESSED AIR DRAFT FOR 


HEATING RIVETS 

It has often been said that the effect of 
compressed air draft when used in connection 
with oil fuel without a fire wall in the furnace, 
produces not only a hard rivet but a hard, 
thick scale on the same. As regards com- 
pressed air draft, causing rivets to become 
hard, it is only an assumption, and right here 
is the place to ask, “Who can positively say 
that it does?” To the writer’s knowledge no 
man has ever made scientific tests to deter- 
mine the actual amount of hardness produced 
in steel rivets through heating them by means 
of liquid fuel and compressed air, and I would 
ask, would it not be reasonable to believe that 
the furnace is always hot enough to absorb 
all of the moisture contained in compressed air 
long before it reaches the rivets. If it did not 
what harm could it possibly do to the body of 
the rivet? I will venture to say none, from 
the very fact that any kind of heating of mild 
steel, such as rivets are made from, tends to 
anneal it. As rivets are made from mild steel 
by a similar process to that of our steel boiler 
plate, and we all know that we can heat this 
red hot, then quench it in cold water and bend 
it double; pray, tell us, what harm a little 
moisture in a furnace could possibly do to a 
steel rivet? In the writer’s opinion, very little, 
if any. 

Then, again, let us take a broad view of it: 
Suppose that if it did have a tendency to make 
the rivet harder this would be in its favor, as 
rivets are subject to a shearing strain, and if 
they become harder after they are driven it 
would only increase the shearing strength. To 
make them soft enough to drive it would only 
be necessary to bring them to a heat that 
would be best suited for the kind of riveting to 
be done, whether it be hand, snap, pneumatic, 
hydro-pneumatic, compression or hydraulic. 
Therefore, the effect of heat upon steel rivets, 
aided by forced draft, which includes com- 
pressed air, is of so little consequence that it 
ought not be given consideration by practical 
men, and the pages of technical books are too 
valuable to record items of so little value and 
consequence.—T. C. Best, in The Boiler Maker. 
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DETERMINING THE COMPOSI- 
TION OF INDUSTRIAL GASES 
Professor F. Haber has devised a method 

for ascertaining approximately the composi- 
tion of a gas by means of its index of refrac- 
tion. This, he finds, can be obtained with 
great accuracy by observing the displacement 
of the image which occurs on looking with 
a telescope at a distant object through a glass 
prism into which the gas is led. He uses an 
instrument made by Zeiss, of Jena, consisting 
of a prism telescope, a glass prism for the gas 
or air, and a mirror. The observer looks, 
not at a distant object, but at a luminous spot 
situated in the telescope itself. On looking 
into the instrument one sees a dark shadow, 
which falls upon a scale in a position cor- 
responding to the composition of the gas in 
the prism. The method is simple, and has 
the advantage that the refractive index as 
compared with air, of a sample of gas, remains 
the same, provided any changes of tempera- 
ture and pressure affect equally the sample 
and the air under comparison. If chimney 
gases be led through the prism, an increase 
of 0.9 per cent in the carbon dioxide causes 
the shadow to be displaced one division on 
the scale. The instrument is sensitive to 
0.0000003 in the index of refraction, which 
corresponds to a change of 0.2 to 0.25 per 
cent of carbon dioxide in chimney gases. Me- 
thane (marsh gas), hydrogen, hydrochloric 
acid, and hydrocyanic acid can be determined 
in air with the same delicacy. In the case 
of acetylene or sulphuretted hydrogen the 
exactitude is twice as great; for sulphur 
dioxide two and one-half times as great, and 
for the vapors of pentane and benzine nearly 
ten times as great. Its sensitiveness has been 
proved quite satisfactory.—Engineering. 





VACUUM MAKES A RECORD 

A vacuum pressure of 400 pounds to the 
square inch drew practically every drop of 
blood from the body of W. D. Hunter, an 
engineer in one of the Chicago packing houses, 
and was the cause of a most unusual form of 
death. Hunter had gone to repair a tank 
used in the refrigerating process, had evi- 
dently slipped and one leg was drawn into 
the pipe, where it was held fast by the enor- 
mous suction. When discovered by his helper 
only a few minutes after the accident, the 
body was shriveled, absolutely white and cold. 
—Popular Mechanics. 
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EVERYTHING PNEUMATIC 


On another page of: our present issue Mr. 
Tecumseh Swift calls attention to the simple 
fact that all the air we know of or have any- 
thing to do with is compressed air, and that 
therefore the title of our publication tacitly 
compels us to deal more or less with all air, 
whatever its pressure at any given time and 
whether or not its pressure has been increased 
by the mechanical reduction of its volume in 
passing through an air compressor of any type. 

There can be no question as to the correct- 
ness of this dictum. All air is compressed. 
That is, all air, even free air, as we convenient- 
ly call it, is under more or less pressure. No 
air has any absolutely constant pressure. All 
air is constantly being compressed or re-ex- 
panded, and all the phenomena accompanying 
these operations are constantly recurring. 
With the changes of pressure are interdepend- 
ent changes of volume, of temperature, of elec- 
tric condition, all inviting study, with no prom- 
ise of our ever reaching the limits of acquirable 
knowledge or of its practicable applicability in 
any direction. 

The more that air is studied—always com- 
pressed air—the more wonderful is it shown 
to be. All organic life is dependent upon it, 
and this in more than one particular. Air is 
a chief instrument in maintaining temperatures 
within the possibilities of animal and vegetable 
existence; air is the chief agency in conveying 
and circulating the waters of the earth; air 
distributes its elementary gases, the one to sus- 
tain animal and the other vegetable life; air 
supports combustion, and all our “artificial” 
light and heat and power are derived from it; 
air assists in the diffusion of the illuminating 
and vivifying rays of the sun; air is a func- 
tion in the operation of the electrical forces 
or nerve energies of the earth. None knows 
all of any of these things. These we can all 
be studying together, accumulating and con- 
tributing attainable knowledge each for all and 
all for each. We accept the hint of Mr. Te- 
cumseh Swift and everything pertaining to air, 
and especially to the work it may be made to 
do for us, will be within our legitimate field. 
All who have anything new to tell of what air 
has done, is doing, or may be made to do, 
are invited to help us. We want Everything 
Pneumatic. 
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COMPRESSED AIR FOR LARGE 
HAMMERS 


The valuable article which in the present 
issue we reprint from The Engineer, London, 
describing a compressed air operated hammer 
built by the Messrs. Pilkington, contains one 
sentence which should be specially noted: 
“The use of high air pressure for the oper- 
ating of hand tools of the light percussion 
type is tending to familiarize works managers 
with the cleanliness and handiness of pneu- 
matic power which must end in a great de- 
velopment in its uses.” This is the constant 
story of the growing employment of com- 
pressed air in manufacturing. Continually one 
thing leads to another, or, rather, to two or 
three others, as Herbert Spencer says every 
cause is followed by more than one effect. The 
use of air for large hammers makes its way 
in the’ beginning by its handiness and readi- 
ness rather than by its absolute economy at the 
coal pile, but when air is used in sufficient 
quantity to make the saving of it eminently 
worth while then the economies are looked into 
and developed. 

It is stated that seventeen of these hammers 
are being built for the Harland & Wolff ship- 
yard where the air already is employed so 
extensively for the smaller pneumatic tools, 
riveters, chippers, caulkers, reamers, drills, etc. 
The air supply was there before the big air- 
operated hammers came, and now they are 
employed in such numbers that those which 
can show a saving in the use of air are chosen 
in preference to those original types which 
once satisfied if they only would go. The use 
of air thus developes the paradox that the 
more it is saved the more it is used. Where 
attention is given to the savings which are 
possible in the use of the air we may be very 
certain that the savings will be as sharply 
looked after in the compression and _ trans- 
mission of it, and the results cannot fail to 
be remunerative and gratifying. 





TWO ENGINEERING RECORDS 


Since the closing of our previous issue two 
notable events of interest to the entire engi- 
neering world call for mention. The first of 
these is the record-breaking, record-making 
trip of the new Cunard liner, Lusitania. Her 
achievement is the culmination of the labors of 
thousands of engineers, also of business or- 
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ganizers and pushers for ‘a century, and it is 
impossible to assign the greatest credit to any 
one man, at least since Watt. All the world 
gets the benefit and all civilization shares the 
glory. 

The second event, the fall of the Quebec 
bridge, it is sickening to think of. It is an 
item of the world’s engineering record perhaps 
more exclusively than the other. We were 
expecting that here, too, would be an advanced 
record of successful achievement. Leading 
engineers planned the bridge, many engineers 
approved the plans, and if any did not approve 
or had fears for the strength or safety of the 
structure they were not heard of. Builders of 
long experience and with the most up-to-date 
facilities did the work. Presumably the best 
and most perfect materials were used, and 
tested, as far as the possibilities of testing 
extended. The production of the material 
was inspected and also its manipulation in the 
shop at every stage. The work was carefully 
planned in every detail, the erection as it pro- 
ceeded was carefully noted and reported upon, 
the weather was not unpropitious, there was 
no high wind or earthquake shock, and before 
the erection was completed everything all at 
once fell straight down and four-score men 
were dashed to sudden death. The record is 
unique. 





CORRESPONDENCE. 








ALL AIR IS COMPRESSED AIR 
Editor Compressed Air: 

I have just been looking over two or three 
back numbers of CompressEp Air and perhaps 
I may be permitted to say a word or two con- 
cerning my impressions. It seems to me that 
the publication has not fully realized its oppor- 
tunity, and that on the other hand its readers 
have too tamely accepted it at its own valua- 
tion. While the restricted aim has been to 
deal only with the air which has_ passed 
through a compressor and been’ mechanically 
reduced in volume; the fact is that all the air 
with which we come in contact or concerning 
which we have any practical knowledge is com- 
pressed air. Some of it is compressed more 
and some of it less, but all is compressed by 
the weight of the air above it. If it were pos- 
sible for us to ascend high enough we might 
reach the region of uncompressed air, air 
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which had no weight of other air above it, but 
I don’t know how we would be able to deter- 
mine when we arrived at the top of the sea 
of air or how we would discover the line of 
demarcation between it and perfect vacuum. 
They say that men have gone in search of the 
North Pole who would not have been able to 
recognize its location if they had reached it. 

If we went downward instead of upward 
from what we may call the normal level of 
compressed air we certainly would find the 
additional compression of the air one of the 
principal facts to deal with. Some time ago 
some foreign engineer was planning to bore a 
shaft down say.a dozen miles through the in- 
tegument of Mother Earth to see what he 
would find which is at present unknown. The 
cutting of the rocks and their successive re- 
moval was the simplest part of the job. The 
prohibitive condition which he ran against was 
the air pressure to be encountered. Why, 
when he got down to the depth spoken of he 
would have a pressure of a hundred pounds 
or so, and the compressed air apparatus of 
the human body is not adapted to deal with 
that, so he would have had to have contrived 
air locks to keep the air out long before he 
reached the bottom of the hole, and he would 
be bothered all the while with the air leaking 
in as fast as he could pump it out, so that 
how far it would. be possible to penetrate to- 
ward the center of the earth has not been 
settled to this day, and to a great extent on 
account of the indeterminability of the com- 
pressed air factor. 

The fact is 
pressed air. 


that we are born into com- 
Our first breath of life and our 
last is of compressed air, and without air suit- 
ably compressed we could not live a minute. 
A. publication, then, which proposes to treat 
of compressed air has all the human race for 
its prospective constituency, and it should not 
be satisfied until it, by deserving, has secured a 
considerable portion of the total of readers to 
which it is legitimately entitled. It is to be 
hoped that the conducters of CoMpRESSED AIR 
will not let up in their endeavors to give us 
the latest and the completest information con- 
cerning the artificial compression of air and 
the various and widening employment of air 
so compressed, but it should remember that air 
so compressed is less than a drop in the 
bucket compared with the air which is com- 
pressed by gravity, that the latter is charged 
with the maintenance of life and the sustenance 
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of every activity, that all our life long we may 
be hearing of its uses and its wonders, with 
still more continually before us yet unknown. 
The legitimate business of ComprEesseD AIR 
should be to deal with Everything Pneumatic. 
TECUMSEH SwIFT. 





QUESTIONS AND ANSWERS 


It must be obvious that the Editor cannot 
undertake to answer questions by mail. Ques- 
tions presumably of interest to readers will be 
answered here as far as possible, and such 
questions are invited. 





W. M. S., Batson, Texas.—Q.: If a tank 
holding 100 cubic feet was filled with air to 
a gage pressure of 100 pounds and another 
tank of the same size was connected closely 
to it, a valve being opened and admitting air 
from the first into the second until the pres- 
sures and volumes were equal, would the sec- 
ond tank then have in it 50 per cent of the 
first one? That is to say, would it have 50 
per cent of the original working energy? If 
not, where would the difference of energy go? 

A.: Having 100 cubic feet of air at 100 
pounds gage pressure, or 100+ 14.7— 114.7 
pounds absolute pressure, the volume of free 
air contained in the first tank would be 
114.7 + 14.7 =7.8 X 100, or 780 cubic feet. 
The contents of the second tank being 100 
cubic feet of free air to begin with, the total 
free air contents of the two tanks will be 
780 + 100 = &80 cubic feet. The absolute pres- 
sure of the air when equalized in the two 
tanks, after the normal temperature is resumed, 
will be 

200 : 800 : : 14.7 : 64.68, 
and the gage pressure therefore 
64.68 — 14.7 = 48.98 pounds. 

Now the question seems to be, if put into an 
approximately practical form: Will 200 cubic 
feet of air at 49.98 pounds, gage, be capable 
of doing as much work as 100 cubic feet at 
100 pounds? Referring to Table VI., page 
108, Richards’ Compressep Arr, we find that 
air at 100 pounds used in an engine, cut off at 
one-quarter stroke and expanding adiabatically 
down to 1.33 pounds, which is near enough to 
atmosphere, will have a mean effective pressure 
for 'the stroke of 44.19 pounds. Then with a 
piston area of I square foot and a stroke of 1 
foot the work per stroke will be 44.19 foot- 
pounds, and as but % cubic foot of air will 


will be 
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be used per stroke there will be 100 + 44 = 400 
strokes of work, or 44.19 X 400 = 17,676 foot- 
pounds of work for the 100 cubic feet at 100 
pounds. 

From the same table VI., but on page 103, 
we find that air at 50 pounds cut off at three- 
eighths stroke will have practically the same 
pressure at the end of the stroke as in the 
previous case, 1.34 pounds, and will have a 
mean effective pressure for the whole stroke 
of 29.07 pounds. Then, with a piston area of 
I square foot and a stroke of 1 foot, as before, 
the work done per stroke will be 29.07 foot- 
pounds, and as but % cubic foot of air will be 
used per stroke the total number of strokes 
will be 200 3% = 533 strokes of work, or 
29.07 X 533 = 15,494.31 foot-pounds of work 
for the 200 cubic feet at 50 pounds. It would 
be a little less than this, as we find the pres- 
sure to be a little less than 50 pounds in the 
two tanks. The work done here is thus about 
13 per cent less than that done by the 100 
cubic feet at 100 pounds. 

It is scarcely necessary to inquire here 
where the energy was dissipated. If the air at 
100 pounds had been discharged into the at- 
mosphere or allowed to expand all the way 
down to atmosphere, of course all the avail- 
able energy would have been lost. The loss 
would have begun with the beginning of the re- 
expansion and some of the loss would there- 
fore have occurred, as it did occur, before the 
pressure of 50 pounds was reached. 


W. G. L., Los Angeles, Cal—Q.: Can you 
tell us what the saving is, in percentage of 
efficiency, in returning the air to the inlet pipe 
of the compressor in place of exhausting into 
the atmosphere in using the displacement sys- 
tem of pumping by compressed air? 

A.: It is understood that what is wanted 
is a comparison of the efficiency of a plain 
pneumatic displacement pump with that of a 
properly proportioned return-air pumping sys- 
tem, both working under similar conditions. 
It will be seen that in a question of this kind 
there are several particulars to be considered. 
The lift or head against which the water is 
pumped is important. Generally speaking, re- 
turn-air pumps are not employed for lifts of 
less than 50 feet, because the percentage of loss 
in a plain displacement pump increases with 
the head against which the pump acts, or, in 
other words, the loss due to the escape of com- 
pressed air into the atmosphere where only low 
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pressures are required is not so serious as it 
must be under higher lifts, the greater loss 
being because the air is not used expansively, 
As the loss in efficiency in using any plain dis- 
placement pump increases as the head, it fol- 
lows that the percentage of gain in favor of a 
return-air system is greater when pumping 
against a head of 200 feet than it would be in 
lifting the water 100 feet. 

The depth of water over the tanks (amount 
of submergence possible) or the suction lift 
necessary to draw the water into the tanks, if 
it is necessary to place the tanks above the 
water level, are conditions which modify the 
efficiency of a return-air system. This partic- 
ular point may be illustrated by taking the fol- 
lowing conditions: Lift of water, 150 feet; 
pipe volume, 0.4 of tank. Then with a suction 
lift of 10 feet the efficiency would be 43 per 
cent; with the tanks just covered, 48 per cent, 
and with a submergence of 10 feet, 51 per cent. 
Finally, the greatest loss in a return-air sys- 
tem is caused by the drop in pressure due 
to the expansion in the low-pressure pipe after 
switching ; therefore, the ratio of volume of air 
pipe to volume of tank must be kept as low as 
possible. 

To state something definite in the matter of 
relative efficiencies, the best we can do is to 
make a comparison, taking some common, ordi- 
nary case, say, a lift of 150 feet. The ultimate 
efficiency of a properly proportioned return-air 
system, measured from the indicated horse- 
power of the steam cylinder of the compressor 
to the net work in water lifted, will be from 
50 to 55 per cent; and, as against this, the best 
efficiency of a plain displacement pump will be 


trom 24 to 27 per cent. 





THE MINE LOCOMOTIVE ExX- 
PLOSION 


In our July issue we gave some account of 
the explosion of a compressed air locomotive 
with fatal results in Colliery No. 14 of the 
Pennsylvania Coal Company. We suggested 
that the initial cause of the explosion was 
the formation of an explosive mixture of air 
and oily vapor and then the ignition of the 
same caused by a sufficiently high temperature 
at some point. 

The following letter, appearing originally in 
Mines and Minerals, offers additional sugges- 
tions in the same line, giving also a variety 
of valuable information concerning other acci- 
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dents of the same character. We print the 
letter in full: 

“Regarding the explosion of the compressed- 
air locomotive, there is no doubt in my mind 
but that the compressed air contained in the 
tank had a sufficient admixture of an explosive 
nature to become detonated, and consequently 
would be so suddenly expanded by heat that 
safety valves or other vents would not even 
have time to respond or move from their seats 
before the tank was exploded. The volatile 
properties of the oil used in the compressor 
could furnish the necessary amount of carbon 
to form a combustible mixture in the pipes, 
We know of 
numerous instances where these explosions 
have occurred, but how the ignition or detona- 
tion of the gas occurs has never been ex- 
plained, satisfactorily, at least. 

“An air receiver exploded out in Oak Park, 
Ill., several years ago, and there was no fire 
anywhere near it at the time it occurred. An- 
other explosion of this kind occurred at the 
power house at Quinnessec Falls, near Iron 
Mountain, Mich., where the air is compressed 
by water power, blowing up the receiver and 
setting the building on fire. There was no fire 
in the building at the time, no boiler being 
used. A similar accident occurred at the 
Lumaghi Coal Company’s mine, near St. Louis, 
where a receiver, located in the mine, a long 
distance from the engine house, exploded. The 
explosion of the receiver in the compressor 
plant at Quinnessec Falls proves that it was 
accomplished by heat, as the combustible gas 
set the building on fire after the explosion. 
The duration of the flame would depend on 
the amount of carbon to a given quantity of 
air and seemingly there was a sufficient amount 
of it in this case to support the flame a suffi- 
cient length of time after the receiver ex- 
ploded to set the building on fire. 

“The receiver at Oak Park, of the Lumaghi 
Coal Company, and the pneumatic locomotive 
in the present instance did not show the pres- 
ence of fire, but the percentage of carbon in 
the mixture was probably much less than in 
the Quinnessec compressor case, not even suffi- 
cient to support the flame after the explosion 
had occurred, yet sufficient to heat the mass 
of compressed air to a sufficiently high tem- 
perature to cause the tank to explode. While 
I am not in a position to prove it definitely, 
there is no doubt in my mind but that these 


as well as in the locomotive. 
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explosions are caused by detonation, and not 
by direct ignition by fire. 

“Tn all the above cases the fragments proved 
that explosions had taken place, inasmuch as 
the plates were shattered into, comparatively 
speaking, small and irregularly shaped pieces. 
If these receivers and tanks had become rup- 
tured on account of the pressure being greater 
than the material could stand the pieces would 
be much larger and the receiver or tank would 
be ruptured in two or three places like a 
bursted boiler. With reference to mixtures of 
atmospheric air and gases and the duration 
of the flame after explosion, I will relate two 
cases that I had an opportunity to observe 
a few years ago. 

“Several car loads of hay were maliciously 
ignited in the freight yards of the C., M. and 
St. P. R. R., a short distance from our works. 
On the adjoining track was located a large 
tank of crude petroleum. The heat from the 
burning hay heated the oil tank until the pres- 
sure became sufficiently great to partially rup- 
ture the top of the tank and blow the dome, 
located near the center of the tank, entirely off. 
The explosion of the heated liquid oil, of 
course, was instantaneous as soon as the rup- 
ture of the tank exposed it to the atmosphere. 
The explosion, however, only partially con- 
sumed the oil, but its force was sufficient to 
thoroughly diffuse or disseminate the entire 
mass. It shot into the air, I should say, about 
1,000 feet. I know this from my personal ob- 
servation, as I happened to see the occurrence, 
watching it from a safe distance. So much 
carbon was diffused through a small amount 
of atmospheric air that the combustion was 
only partially accomplished. Tongues of flame 
were shooting out from the huge black cloud 
considerable distances in all directions, proving 
that there was not a sufficient amount of oxy- 
gen in the atmosphere immediately surround- 
ing the mass for the large amount of carbon 
contained in the diffused oil to cause instanta- 
neous combustion. The mass continued to 
burn in the air more gradually than if the 
necessary amount of oxygen could be immedi- 
ately transmitted to it by the circulation of the 
atmosphere through the combustible gas. It 
burned a sufficient length of time to ignite 
any inflammable material with which it came 
in contact, the action of the explosion being 
the same as in the case of the Quinnessec 
power house when the tank exploded, contain- 
ing rich combustible gas. 
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“The second case was an explosion of gaso- 
line, which, of course, is much lighter and 
much more volatile than the crude petroleum. 
It mingled with the atmosphere instantane- 
ously. The explosion was as sudden and 
nearly as violent as the explosion of smokeless 
powder, neither smoke nor flame being visible. 

“In the latter case there was nothing to 
indicate that any flame had been produced 
by the explosion, as nothing was blackened, or 
showed the effects of heat in any way. I am 
merely referring to these two instances to 
show that, while an air tank might be exploded 
without the fragments showing any evidence 
of heat or fire, as in the latter case, the former 
case showed plainly the presence of both. So 
that, if an air tank does explode without leav- 
ing behind any trace of heat or smoke, it does 
not necessarily imply that it was not an ex- 
plosion due to heat. 

“S. T. NELSON, 
“Supt. Chicago Works, Sullivan Mach. Co.” 





TRADE PUBLICATIONS 

Butt-Welding by the Thermit Process, 
Goldschmidt Thermit Company, 90 West street, 
New York; 12 pages, 6x9.—This pamphlet de- 
scribes the process and the apparatus employed 
in the welding of pipes and rods, with price 
lists and other details. 

Record of Recent Construction, No. 63, 
Baldwin Locomotive Works, Philadelphia; 32 
pages, 6x9 inches.—The frontispiece shows the 
exhibit at the Jamestown Exposition and full 
page half-tones are given of 14 different types 
of locomotives with the principal dimensions 
of each in English and French. 

Victor Air Compressor, Victor Electric 
Company, 55 Market Street, Chicago. This 
leaflet describes a small vertical electric-driven 
air compressor built by the company. The 
pistons are 2-inch diameter and 24-inch stroke. 
The outfit is adapted to the use of physicians, 
dentists, air-brush artists, etc. 

Tobin Bronze, Ansonia Brass and Copper 
Company, 99 John Street, New York; 40 pages, 
4x7 inches, illustrated—This publication con 
tains a wide reach of information concerning 
the valuable material represented, with nu- 
merous testimonials of the highest character. 
The accounts given of the applications of 
Tobin Bronze in marine architecture and en- 
gineering are specially interesting. 
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Power Plant Equipment, Schuette and 
Koerting Company, Philadelphia; 24 pages, 


11x8 inches.—Enumerating and illustrating the 
Koerting injector, the eductor condenser, the 
Koerting spray nozzles, automatic stop check 
valves, free exhaust valves, quick closing bal- 
anced trip valves and numerous other standard 
valves and devices manufactured by the com- 
pany. 

Economical Machinery for the Coal Mine, 
Ingersoll-Rand Company, 11 Broadway, New 
York; form 53a, 24 pages 314x5'%, 15 half- 
tones.—This handy leaflet gives a variety of 
information concerning the various machines 
for the coal mine manufactured by this com- 
pany. Ten entirely distinct lines of apparatus 
are treated of, all up-to-date and of the high- 
est efficiency in their respective classes. 

A Complete and Modern Line of Brass 
and Iron Specialties is shown in the Catalog 
of The William Powell Company, of Cincin- 
nati. This catalog presents their line in a 
most complete and practical manner, giving 
dimensions of every article for which a dimen- 
sion may be required, and explaining in detail 
the merits of their well-known specialties. 

Gauges, Wells Bro.’s Company, Greenfield, 
Mass; 54 pages, 474x7% inches; numerous il- 
lustrations and tables—The gauges and mi- 
crometers described are mostly for measuring 
screw-thfeads on pipes, bolts and nuts, ete. 
This class of tools, and these tools of this 
class, are doing much in the promotion of pre- 
cise workmanship and the fixing of accurate 
standards, these particulars being paramount 
not only in the production of reliably inter- 
changeable parts but also in reduction of cost 
of manufacture. 

Technical Literature, which with its June 
issue completed its first half yearly volume, 
purposes to review and index the most im- 
portant articles in the various technical publi- 
cations, American and foreign, abstracting and 
reproducing the most prominent, suggestive 
and informing. Technical journals, books and 
proceedings are now so voluminous, and col- 
lectively so costly, that few have the means and 
still fewer the time to go through them, and 
yet a knowledge of them is very essential to 
the progressive man whatever his interests. 
Technical Literature is a careful and thorough 
collector and sifter, and is doing a work the 
results of which should not fail to be appre- 
ciated and appropriated. 
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QUICK WORK ON A BIG FLY 
WHEEL 


The C. & G. Cooper Company of Mount 
Vernon, Ohio, have just completed the instal- 
lation of a large flywheel for the Youngstown 
Iron and Steel Roofing Company, Youngstown, 
Ohio, in record time. The wheel was built to 
replace one which burst August 5th. This old 
wheel had been in service a great many years, 
and with the engine was built in Providence. 
The Youngstown Iron and Steel Roofing 
Company gave the order for the new wheel on 
August oth, with the understanding that it 
was to be shipped in twenty-six days. 

The wheel is 24 feet 8 inches in diameter 
and weighs 90,000 pounds. It was designed, 
cast, machined and shipped complete from the 
works of the C. & G. Cooper Company on 
August 3Ist, or in eighteen working days. This 
anticipated the promised delivery about five 
days. It was delivered to the roofing company 
Sunday, September Ist, erected and running 
by Tuesday, September 3d. The wheel is of 
the square-rim type, made in halves, and held 
together at the rim by double-headed, counter- 
sunk tees of fagoted iron, and at the hub by 
four 4-inch bolts, and also double-headed tees. 
The arms are oval shape, and ten in number. 
The joints of the wheel are fitted with 3-inch 
tool steel dowels, which serve the double 
purpose of insuring a true joint and resisting 
any centrifugal strains by the shearing strength 
of the pins. 





NOTES 


The interesting article in our September 
issue, “Recent Practice in Tunnel Driving,” 
was condensed from an article in Mine and 
Quarry, and not in the publication to which 
we credited it. 





The largest mine ever exploded in Europe 
was sprung recently nearly 5,000 feet above sea 
level. Eight tons of a special explosive, having 
a power equivalent to twenty-four tons of gun- 
powder, was employed, and the whole of the 
fore part of Mount Maggiore, near Carrara, 
consisting entirely of splendid white marble, 
was blown away. It is calculated that half a 
million tons of marble was displaced. 





Practical use of air as an electrical insulator 
is made in a method patented by Prof. H. J. 


Ryan. The conductors have ordinary minor 
insulation and are inclosed in a compartment 
containing air sufficiently compressed to afford 
the requisite dielectric strength. It is estimated 
that at 588 pounds per square inch air should 
be as good as linseed oil bond paper; at 265 
pounds as good as nicanite cloth, and at 118 
pounds as good as melted paraffine. 





The new coal shaft being opened at Atchison, 
Kan., is the deepest bituminous coal shaft in 
the United States. It works a coal vein at a 
depth of 1,126 feet. The hole was sunk with a 
diamond drill and the entire core, with the ex- 
ception of some coal removed for analysis, is 
preserved at the State University. In all 
eighteen beds of coal were penetrated, and of 
this coal 2 feet is unquestionably workable. 
The total cost of drilling was about $4,700, 
roughly at $3.50 per foot. 





The walls of the Acropolis at Baalbek are 
truly called Cyclopean. The famous Trilithon, 
the largest stones ever used in building, meas- 
ure respectively 65, 64, and 63: feet in length, 
each block weighing about 750 tons. How 
these huge masses were accurately placed in 
position 20 feet above the ground is a prob- 
lem which modern science, with all its appli- 
ances, leaves yet unsolved. Above them are 
the Arab fortifications. The quarries whence 
these gigantic materials were obtained are 
among the most interesting features of Baal- 
bek. Here may still be seen the method of 
work of the ancient quarrymen, stones ver- 
tically hewn lying almost ready to the hand 
of the builder. One of these stones, to which 
the Arabs give the name of Hajar-el-Houbls, 
measures 69 feet in length, and weighs 915 
tons. -M. de Sauley calculates it would take 
the united efforts of 40,000 men to put this 
huge block in motion. This quarry is now 
used as a necropolis by the inhabitants of 
Baalbek. 





At the north shaft of El Oro mine, Mexico, 
the discarded steam cylinders of the hoist, 
which is now operated by electric current, are 
used in a novel way for speed regulation. The 
new motor is a 120 horse-power variable speed 
induction unit coupled directly to the pinion 
shaft of the hoist. In lowering a cage down 
the shaft the pistons of the old engine are 
made to compress air in the cylinders so that 








4618 


by opening or closing a valve a fine speed reg- 
ulation may be obtained. 





The French Government has approved the 
use of submarine signalling, and has ordered 
submarine signal bells actuated by pneumatic 
power to be placed at the ends of the piers at 
Calais, Boulogne, and Havre, and a submarine 
signal buoy to be placed for trial off Havre. 
A submarine signal bell has been fitted to the 
Sandette lightship, off Dunkirk, for some time. 
When these bells are working there will be 
practically a continuous system of submarine 
signals from Havre to the Elbe. 





That remarkable instrument, the barometer, 
is subject to curious fluctuations, apart from 
the ordinary steady rise and fall, little undula- 
tions caused by sudden changes, and by such 
simple things as the presence of a cloud over 
the locality. These oscillations are so minute 
that nobody ever thought they could be indi- 
cated on a barograph—the chart which records 
the movements of the mercurial column. No- 
body, that is to say, but Mr. Dines, who, at 
the instigation of Dr. Shaw, has invented a 
strange piece of mechanism, which actually 
does register these minute variations—the “em- 
broidery of the barometric chart,” as the direc- 
tor calls them—and so produce a microbaro- 
graph. 





Rock breaking on the Suez Canal has been 
done since 1902 with Lobnitz chiseling ‘ma- 
chines having 13-ton rams. The average 
height of fall of these rams is from 5 to 10 
feet. On the average 132 blows are delivered 
per hour of effective rock breaking, but as the 
passage of ships requires the rock-breaking 
barge to be drawn aside 30 per cent of the 
time, the actual work of the barge is 83 blows 
per hour of work paid to the crew. The aver- 
age thickness of the rock bed shattered is 2 
feet 714 inches, and it requires about 5.4 
blows per cubic yard to shatter the rock. There 
is considerable range in the cost of the work, 
but it averages $0.33 per cubic yard, exclusive 
of general charges. This also does not include 
the cost of dredging the rock. 





Air compressors should be supplied with the 
coolest and purest air obtainable. For this 
reason the intake pipe should be extended out- 
side the compressor building. If there be a 
leak leading from the cylinder to the intake 
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pipe which permits some of the compresseq 
and heated air to return to the intake, there 
is danger of the compressor becoming very hot 
and either exploding the jacket, or setting fire 
to any oil that may be present in either cylin. 
der, receiver, or pipe. This burning oil would 
be forced into the main line of the system 
and into the mine workings through the ex- 
haust of the drills, an unhealthy if not dan- 
gerous thing for the workmen. In some in- 
stances of this kind the men have been over- 
come with carbonic acid gas. This is known 
as the infaming of compressors—Los Angeles 
Paper. 5 





Attempts are to be made to salve from. the 
wreck of H. M. S. “Lutine,” which sank off 
the coast of Holland some one hundred and 
ten years ago, about £400,000 of bullion, and 
orders have been given out for the necessary 
apparatus. The most important part of the 
equipment will be what might be called an 
inverted diving bell. It will consist of a long 
telescopic tube, supported at the top by a 
barge and terminating at the bottom in a 
large closed chamber which will be lowered on 
to the wreck. From this chamber the salving 
operations will be conducted through air locks. 
When the mud and sand which have accumu- 
lated over and in the wreck have been removed 
the interior will be cleared by compressed air. 
It is then hoped that divers will be able to re- 
cover the treasure. 





The drilling of bolt holes in partially green 
concrete is a tedious process, owing largely to 
the frequent wedging of the drill. One con- 
tractor seems to have hit upon a simple method 
of drilling these holes without undergoing the 
delay incident to wedging. He uses a com- 
pressed air drill hung in the guides of a small 
pile-driver frame, the drill occupying the same 
position as would the hammer in pile driving. 
The drill was suspended by a wire rope, and 
raised or lowered by means of a hand wind- 
lass. One advantage of this arrangement was 
that a longer drill could be used than with the 
ordinary tripod outfit. A small metal pipe 
was carried with the drill into the hole, and 
through this water was forced under a heavy 
pressure, carrying off the chips, and thus pre- 
venting all tendency to wedge. Many such 
holes have been bored in partially green con- 
crete to a depth of over six feet—Enginecring 
Contracting. 
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A curious story comes from Germany of the 
successful opening of a safe by a burglar by 
means of an oxygen-acetylene blow-pipe. The 
burglar cut a hole through the ceiling above 
the safe and lowered a complete blow-pipe 
apparatus, including an acetylene generator 
and two cylinders of compressed oxygen 
through the hole, and by its aid he melted 
away enough of the door to make the contents 
of the safe accessible—a tent of heavy blankets 
having been first built around the safe to pre- 
vent the operation being visible. 

Protection from such a method of safe 
cracking by any possible improvement on 
existing lines of construction would seem to 
be impossible, and the emergency has called 
out the suggestion that protection can be ob- 
tained by means of apparatus which will liber- 
ate deadly fumes whenever the safe is 
tampered with. Among these is a suggestion 
for an apparatus which would liberate the 
fumes of prussic acid, and other suggestions 
less dangerous to innocent parties.—A merican 
Machinist. 





The sinking of the deepest mineral bore 
in Great Britain has just been completed at 
Cameron Bridge. The bore has been put 


down to the depth of 756 fathoms, or 4,536 
feet, and the hurlet or mountain limestone 
seam, the objective, has been reached. Great 
difficulties had to be surmounted before the 
bore reached the lowest point, and these ob- 
stacles were responsible for the operation be- 
ing prolonged for several years. The bore 
measured 8 inches at the surface and 13% 
inches at the bottom, and the lower coal seams 
of the East of Fife were satisfactorily proved. 
The seams of the western district of the county 
were also pierced, and it is understood they 
were discovered to be of such thickness as 
would make working profitable. Mining at a 
depth of three-quarters of a mile has not yet 
become an engineering possibility, but within 
ten years the depth of coal mines has been 
increased by 100 fathoms, and it is quite 
probable that the day is not so far distant 
when the seams passed through could be 
worked. So far as is known, the next deepest 
bore in the country was that put down at Gil- 
merton. Here the depth reached was 500 
fathoms. The Scottish Geological Society has 
taken much interest in the work at Cameron 
Bridge, and it is stated that an instrument 
is to be put down to ascertain the temperature 
at the bottom of the bore. 
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LATEST U. S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 
stamps) to the Commissioner of Patents, 
Washington, D. C. 


* DENT: AL CEMENT-IN- 


i 
861,270. PNEUM: ATIC. 
fECTOR L. CrutTTENDEN, Northfield, 


io HENRY 

861,334. "CL ARRIER FOR Sadao ATIC-DESPATCH 
TUBES. Epwarp G. mas, New York, N. Y. 

861,375. PNEUMATIC. DESE ATCH-TUBE 'APPA- 
RATU S. Isaac LITCHFIELD, Boston, Mass. 

PNEUMATIC TOOL. Harotp R. Prive 
and Joun U. Apotpn, Philadelphia, Pa. 

861,418. APPARATUS FOR MAKING PNEUMA- 
TIC DI: — AGMS. Morris S. Wricut, Wor- 
cester, Mas 

861,434. PNEUM: ATIC TIRE. Kae ig J. CHaTHAM 
and James S. Hottipay, Turlock, 

861,488. MOTOR-COMPRESSOR. es as 
Waters, Milwaukee, Wis., assignor to National 

rake and Electric Company, Milwaukee, Wis. 

861,580. HYDROPNEUMATIC ENGINE. Lewis W. 
EGcLeston, Appleton, Wis. 


862.164 


862429 


862,60) 
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862,060. PNEUMATIC OPERATING DEVICE FOR 
MUSICAL INSTRUMENTS AND MUSIC AL- 
INSTRU MENT PLZ AYERS, 3ENJAMI N Ss. Dean, 
San Francisco, Cal. 

862,119. PNEUMATIC RENOVATOR. Franx i 
SNYDER, St. sma — e 


862,160. 
SO 


RELIEF mre i ANISM FOR COMPRES 
S. Espenezer Hitt and Henry P. 


Mc 
Norwalk, Conn lorcax, 
862,164. PNEUM. ATIC PAINT- TOOL. Epwin F 
HvuLsBert, Kenosha, Wis. . 
862,333. METHOD OF CREATING A VACUUM 
Peter C. Hewitt, New York, N. Y. wi 
862,342 PNEUMATIC-DESPATCH-TUBE APPA- 
RATUS. Isaac W. LitcHFiELp, Boston, Mass. 
es ROTARY PUMP, EXHAUSTE R, AND 


a ted ~~ &c. FREDERICK LampPtouGu, London, 

ing 

eg AUT OPNEUMATIC MUSIC-PLAYING IN. 
STRUMENT. Franx C. W HITE, Meriden, 

862,492. TRIPLE VALVE FOR 

Witi1am B. Mann, Baltimore, Md. 

862 54i- BU MIDFIER. 


E 


Conn. 
AIR-BRAKES. 


Frank B. Comins, Sharon, 

Maske ~ GAS-COMPRESSOR. Roserr O. Katte, 
a Germany. 

862,601. PNEUMATIC-TUBE SYSTEM. BIRNEY 


C. BATCHELLER, Philadelphia, Pa. 








862,54! 











86 2646 


AUGUST 6. 
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862,931 











862,646. AIR AND WATER COOLING APPARA- 
TUS. Joun LittLe, Camberwell, near Melbourne, 
Victoria, Australia 

ROCK- DRIL. Ls 


862,653. Howarp A. PeEpricK and 
Cuartes A. Smitu, Philadelphia, Pa 
862,695. _ PNEU] MATIC CARPET-CLEANING DE- 


CE. Cuarves S. BALpwin, San Francisco, Cal. 
862,696. GOVERNING MECHANISM FOR PNEU- 
MATIC-TUBE SYSTEMS. Birney C. BatcHEL- 
LER, Philadelphia, Pa. 
862,767. \IR-COOLING APPARATUS. 


STERKEL, Rz ivensburg, Germany. 


Otto 


86 3.602 4 
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APPARATUS FOR SUPPLYING AIR 
AND REGULATING fg en THEREOF. 
Epwin A. Hatt, Hyde Park, Mas 

862,824. PNEUMATIC CLE: ANING DEV ICE. Lewis 
O. Howe tt, Philadelphia, Pa 

862,847. GAS-ACTUATED ROCK. DRILL. Joun V. 
Rice, Jr., Edgewater Park, J. os 

862,867. P NEUMATIC PUMP NG APPARATUS. 
Lewis W. Somaeeen. Appleton, Wis. 


GUST 13. 
862,905. PNEUM: TIC. “DRILL. 
Poughkeepsie, N. Y. 


862,732. 


FREDERICK Hart, 





863859 
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862, 931 PNEUMATIC DEVICE FOR OPERAT- 
GAS-VALVES. Ricuarp N. OAKMAN, 
Brooklyn j 


of 
862,952. PNEUMATIC TRACK-SANDER. Joun 
. Watters, Augu Ga. 
863,030. PORTABL ATR: DRILL. Swan P. Joun- 
son, Clinton, Iowa. 
Oteaee. AIR-REGULATING DEVICE FOR GLASS- 
RAWING MACHINES. Ira A. MILtiRon, 
Praklin Pa. 
863,528. FLUID-PRESSURE REGULATOR. Louvts 
B. Futon, Pittsburg, Pa. 
863, +556. MOTOR-DRIVEN. AIR-COMPRESSOR 
owane D. Priest and Ernar J. Brine, Schenec- 
tady, é 


AUGUST 20. 
663,402. AIR-SUPPLYING >. PRESSURE-REG- 
ULATING MEANS FOR AND GAS MIX- 
ING APPARATUS. Epwin .% Hatt, Hyde Park, 


Mass. 
863,607. DUST-ASPIRATING APPARATUS. 
Curistian F. Hoiper, Metzingen, Germany. 
ron. cEYDROCARBON ROCK-DRILL. Joun 
vv. Jr., a Park, N. J. 

863,82 “COMB INED AUtOMATIC AND 
in, AIGHT AIR BRAKE. Epwarp A. WricHtT, 
Edg. ewood Park, Pa. 

863, eg POSITIVE-PRESSURE BLOWER. Fray- 
cis P. Boranp, Providence, R. I. 

863,839. POWER APPARATUS. Wittiam W. 
FLICKINGER, Bradford, Pa. 

Claim.—In a combination in an air- compressing en- 
gine, a cylinder, a piston, means for admitting motive 
fluid to one end of the cylinder air inlet and discharge 
means for the other end whereby the air is drawn 
in on one stroke and discharged on the reverse stroke, 
means for destroying the partial vacuum as the pis- 
ton reaches the end of its suction stroke, said means 
consisting of a port so located as to be uncovered 
as the piston completes its stroke in either direction, 
thereby acting on one stroke as an exhaust port and 
on the opposite stroke as an air inlet port, substan- 
tially as described. 


863,859. PNEUMATIC BUTTER-SEPARATOR, La 
FAYETTE LILLARD, Bootjack, Cal. 

863,863. APPARATUS FOR CREATING AND 
MAINTAINING A VACUUM. Axzert May. 
vers and Henry Puituips, Sydney, New South 
Wales, Australia. 

863,900. APPARATUS FOR REGULATING PREs. 

SURE IN PIPES. ae B. BroapHeEap, Well- 
holme, Brighouse, Englan 

864,017. PRODUCTION OF LUID FOR POWER. 
Francesco MILER, Turin, Italy. 

864,055. COMPRESSED-AIR WATER. ELEVATOR. 

*RANK ALLIson, Chattanooga, Tenr 

864,078. AIR-PURIFYING APP: ARATUS. GEORGE 
CLrements and James M. Hostter, Chicago, Ill. 

Oates ata ee oe AIR-CUSHION MECHAN. 

FOR AUTOMOBILES, Tuomas F. Scort, 
poy Mass. 
gust 2 

864,220. PNEUMAT ic ENGI JE. Epwin D. Acker- 
MAN, New York, and CuHartes E. Ciinton and 
Rosert N. Etro, Corona, N. Y. 

864,270. DRILL-C HUCK FOR USE ON HAMMER 
ROCK-DRILLS. AvBerT L. STEPHENS 
Tuomas McGrath, Silver car Colo. 

864,284. PNEUMATIC OIL-CAN. Joun S. 
and EuGene L. Arnott, Greenfield, Ohio. 

864,339. AIR-PUMP AND AUTOMATIC PRES. 

SURE-REGULATOR THEREFOR. — Gortrriep 
ScuMipt, Hazleton, Pa. 

864,344. FLUID-PRESSU RE SYSTEM. Samuet B. 
STEWART, JR., Schenectary, N. Y. 

864,471. S AND-BLAST ‘APP. ARATUS. Wittiiam 
H. Kerry, San Francisco, Cal. 

864,494. PNEUMATIC TOOL. Witser H. 
SICKEL, Philadel phia, Pa. 

864,551. _PNEUMATIC SYSTEM FOR CONTROL 
OF eo JosepH B. McKeown, Union 

, 2 

864,618. PIPE-COUPLING. Louis V. Detocue, 
Monongahela, Pa. 

864,677. HYDRAULIC AIR-COMPRESSOR. | Jerr 
E, Nasu, Cheyenne, Wyo. 
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PNEUMATIC PATENTS, AUGUST 27. 
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PORTER COMPRESSED AIR 


MINE AND INDUSTRIAL HAULAGE 





MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. 


aaaress Hy K, PORTER COMPANY, 1207 Union Bank Bldg., Pittsburg, Pa, 




















WHY NOT USE 


Powell Air Gun Valve ? FOR SALE. 


A practically new portable 12 H. P. 
Gasoline Engine Driven Air Com- 


pressor, complete. 


FRANK TOOMEY, 





Blows your work bench, machine tool, in fact every- 
































iene tg 0d ange Sepenneies ‘ another case of 131 NORTH 3RD STREET. 
*ress The Button.” rder a sample. 
as A : PHILADELPHIA, PA. 
THE WM. POWELL CO., Cincinnati, Ohio. ' 
READ BY NEARLY EVERY COAL MINE OPERA- 
TOR, MINE MANAGER AND MINE SUPERINTEN- 
, ADA 
EVERYONE WHO DENT IN THE UNITED STATES AND CAN 
cows avvtvinc arena isa 
A PROFITAB 
ABOUT THE COAL TRADE WHO WISH TO REACH THE COAL MINING 
KNOWS THAT INDUSTRY. 
THE BLACK DIAMOND For Rates address nearest Office. 
} 
IS ITS THE BLACK DIAMOND 
LEADING PAPER. New York: Chicago: Pittsburg: 
42 Broadway Old Colony Bldg. Ferguson Bldg. 
Cincinnati: Columbus: 
117 E. 7th St. Brunson Bldg. 
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American Diamond Sand Blast 


[ Efficiency 
Economy 


Simplicity 











No. 2 Standard 
Portable for 
Railroad Work 


Write for details 


AMERICAN DIAMOND BLAST CO. 


DEPT.C+M 114 LIBERTY ST., NEW YORK 








This new Dixon booklet points out 
the dangers in the present system of 
lubrication in air compressors, and ex- 
plains how to minimize or do away 
with these dangers entirely. 

Crisp, fresh information in attrac- 
tive form. 

Write for free copy 188-V. 


Joseph Dixon Crucible Co, 


JERSEY CITY, N. J 














Boxes, Kit and Tool. 
Clark Co., W. J. 

Brakes, Air. 
Westinghouse Air Brake Co. 

Castings, Steel. 

Curtis & Co. Mfg. Co. 
Cableways, Contractors’. 
Lidgerwood Mfg. Co. 

Channelers. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Charging Stations. 
Porter Co., H. K. 

Coal Cutters. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Coal Chutes, Steel. 
Clark Go., W.. J. 

Coal and Ore Elevator Buckets. 
Clark Go,, W. J. 

Cocks. 

Powell Co., Wm. 

Compressors, Air and Gas. 
Blaisdell Machinery Co. 
Bury Compressor Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
General Compressed Air and Vacuum Ma- 

chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Powell Co., Wm. 
Rix Compressed Air and Drill Co. 
Roteng Engineering Corporation. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 

Compressors, Gasolene Driven. 
General Compressed Air and Vacuum Ma- 

chinery Co. 

Compressor Fittings, Air and Gas. 
Powell Co., Wm. 

Core Drills. 

Harrison Supply Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Core Drills, Diamond. 
Sullivan Machinery Co. 

Core Drills, Diamondless. 
Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 

Corliss Engines. 

Cooper Co., C. & G. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 

Derricks. 

Lidgerwood Mfg. Co. 

Drilling Machines, Pneumatic. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Electro-Pneumatic Machinery. 

General Compressed Air and Vacuum Ma- 
chinery Co. 

Ingersoll-Rand Co. 

Stearns-Roger Mfg. Co. 


a 


(Continued on page 13.) 
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Engine Room Appliances. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 

Fans, Ventilating. 

Sprague Electric Co. 
Sullivan Machinery Co. 

Flue Rolling Machines. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Foundry Appliances. 

Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goldschmidt Thermit Co. 
Hanna Engineering Works. 
Harrison Supply Co. 
Ingersoll-Rand Co. 

Foundry Facings. 

Jos. Dixon Crucible Co. 

Graphite Commutator Brushes. 
Jos. Dixon Crucible Co. 

Graphite Crucibles and Retorts. 
Jos. Dixon Crucible Co. 

Graphite Greases. 

Jos. Dixon Crucible Co. 

Graphite Paint. 

Jos. Dixon Crucible Co. 

Hammer Drills. 

Blaisdell Machinery Co. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 

Hammers, Calking and Chipping. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Hammers, Riveting. 

Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 

Helmets, Sand Blast. 

C. Druckleib. 

Hoisting Machinery. 

Lidgerwood Mfg. Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Hoists, Air. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 

Hose Clamps. 

Clark Co., W. J. 
Ingersoll-Rand Co. 

Hose Couplings. 

Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 

Harrison Supply Co. 
Ingersoll-Rand Co. 

McKiernan Drill Co. 

Revere Rubber Co. 

Rix Compressed Air and Drill Co. 





(Continued on page 14.) 





ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSORS 
CURTIS & CO. MFG. 6O,, St. Louis, Mo, 


AIR HOISTS AND ELEVATORS 
HAND AND PNEUMATIC CRANES 


LIST OF AGENTS: 
A. E. Hoermann, 41 Park Row, N. Y. 
Baird [Machinery Co., Pittsburgh, Pa. 
Hill, Clarke & Co., Boston, Mass. 
Ing. A. Baldini & Co,, Pontedera, Italia. 





COLD STORAGE 
Ice TRADE JOURNAL 


A NEWS AND TECHNICAL MAGAZINE DEVOTED 
TO THE ICE MAKING, REFRIGERATING, 
NATURAL ICE AND ALLIED TRADES. 


PUBLISHED ON THE I5TH OF EACH MONTH BY 


THE FOOD TRADE PUBLISHING COMPANY 


Covers the entire field of the ice and re- 
frigerating industry by special articles 
written by the leading refrigerating en- 
gineers and by special news letters from 

_ all sections of the country. 

The official organ of many of the largest — 
State Ice Associations and everywhere 
recognized as an authority in its field. 
Sample copy sent on postal request. 


Subscription price Two Dollars per year. 


COLD STORAGE 


[CE TRADE JOURNAL 
116 NASSAU STREET, NEW YORK CITY 
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AIR COMPRESSORS 


HIGH EFFICIENCY COMBINED 
WITH HIGH SPEED 


This is some- 
thing that has 
never before 
been attained 
in air compres- 
sor design. 
ROTENG AIR 
COMPRESS ORS 
are constructed 
in accordance 
with new and 
advanced prin- 
ciples, enabling 
them to be oper- 
ated at speed 
which will per- 
mit of their be- 
Direct Connected toMotor i& direct con- 

nected to elec- 
tric motors, high speed steam, gas or oil engines, 
or belt driven. 

If you desire an aircompressor which will give 
you efficient service and which is so simple in 
construction that it will last for years with practi- 
eally no attention orrepairs; write us for our latest 
Bulletin iilustrating and describing the new 
machines which we are placing on the market. 

Write for Bulletins on Air Compressors and 
Vacuum Pumps. 


Furnished in sizes down to 1 cu. ft. per min. 


Roteng Engineering Corporation 


20 VESEY ST., New York City, U. S. A. 




















TRAVEL WITH 


SPEED COMFORT SAFETY 
BETWEEN 


New York 
Philadelp la 








New Jersey Central 


(Train Every Hour on the Hour) 





Pullman Observation No Dust 
Parlor and Cafe Smoke or 
Cars Cars Dirt 





90 MILES IN TWO HOURS 


NEW YORK STATIONS: 


West 234 Street Foot Liberty Street 
North River North River 




















as 


Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Westinghouse Air Brake Co. 
Hose, Steam and Air. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Curtis & Co. Mfg. Co. 
Goodrich Co., The B. F. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Revere Rubber Co. 
Rix Compressed Air and Drill Co. 
Sprague Electric Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
House Cleaning Machinery, Compressed 
Air. 
Blaisdell Machinery Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Rix Compressed Air and Drill Co. 
House Cleaning Machinery, Vacuum. 
Chicago Pneumatic Tool Co. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Locomotives, Compressed Air. 
Porter Co., H. K. 
Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Lubricating Graphite. 
Jos. Dixon Crucible Co. 
Lubricating Greases. 
Fiske Bros.’ Refining Co. 
Lubricating Oils. 
Chicago Pneumatic Tool Co. 
Fiske Bros.’ Refining Co. 
Ingersoll-Rand Co. 
Lubricators. 
Powell Co., Wm. 
Meters, Steam and Air. 
Sargent Steam Meter Co. 
Mining Machinery. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Motors, Air. 
Cleveland Pneumatic Tool Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
Sargent Steam Meter Co. 
Stearns-Roger Mfg. Co. 
Nozzles, Air and Sand. 
American Diamond Sand Blast Co. 
Curtis & Co. Mfg. Co. 
Druckleib, C. 
General Compressed Air and Vacuum Ma- 
chinery Co. 
Harris Air Pump Co. 
Oil Cups. 
Powell Co., Wm. 
Packings. 
Green, Tweed & Co. 
Revere Rubber Co. 
Pile Drivers, Pneumatic. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Pipe Joint Compound. 
Jos. Dixon Crucible Co. 
Plug Drills. 
Cleveland Pneumatic Tool Co. 
(Continued on page 15.) 
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Ingersoll-Rand Co. ; 
Pumping Systems, Pneumatic. 


Blaisdell Machinery Co. 
Bury Compressor Co. 
Curtis & Co. Mfg. Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Pumps, Air. 
Blaisdell Machinery Co. 


Cameron Steam Pump Works, A. S. 


Chicago Pneumatic Tool Co. 


General Compressed Air and Vacuum Ma- 


chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 


Pumps, Pneumatic Displacement. 


Chicago Pneumatic Tool Co. 


General Compressed Air and Vacuum Mc- 


chinery Co. 
Harris Air Pump Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 
Westinghouse Air Brake Co. 
Pumps, Steam. 


Cameron Steam Pump Works, A. 


Harrison Supply Co. 

Stearns-Roger Mfg. Co. 

Westinghouse Air Brake Co. 
Quarrying Machinery. 

Blaisdell Machinery Co. 

Bury Compressor Co. 


Cameron Steam Pump Works, « 


Chicago Pneumatic Tool Co. 

Ingersoll-Rand Co. 

McKiernan Drill Co. 

Stearns-Roger Mfg. Co. 

Sullivan Machinery Co. 
Reamers. 

Chicago Pneumatic Tool Co. 


Cleveland Pneumatic Tool Co. 


Hanna Engineering Works. 

Ingersoll-Rand Co. 
Riveters. 

Blaisdell Machinery Co. 

Chicago Pneumatic Tool Co. 


Cleveland Pneumatic Tool Co. 


Hanna Engineering Works. 
Ingersoll-Rand Co. 

Rock Drills, Air and Steam. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 


Rix Compressed Air and Drill Co. 


Stearns-Roger Mfg. Co. 
Sullivan Machinery Co. 
Rock Drills, Electric=Air. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
Sand Blast Machinery. 


American Diamond Sand Blast Co. 


Druckleib, C. 


General Compressed Air and Vacuum Ma- 


chinery Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 


Rix Compressed Air and Drill Co. 


Stearns-Roger Mfg. Co. 


(Concluded on page 18.) 








The Sargent Compressed Air and Steam 
Meter is the only instrument on the 
market that will absolutely indicate the 
cubic feet of free air or the pounds of 
steam flowing through a pipe irrespective 
of the pressure. It is an instrument of 
precision guaranteed to be accurate 
within 2 percent. Write for catalogue. 
SARGENT STEAM METER CO. 
1005-6 Plymouth Building, 
Cuicaco, U. S. A. 








AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 





ROCK DRILLS 


VMicKIERNAN DRILL CO. 
170 Broadway, New York City 
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ESTABLISHED 1860 


Published Every Saturday at 667 Howard Street, San Francisco 


Edited and Controlled by T. A. RICKARD ‘Business Manager, EDGAR RICKARD 


Devoted to the Science of Mining and Metallurgy, 
the Application of Geology to Mining and of 
Chemistry to Milling. Special Correspondence 
from the principal mining centres of the world. 


SUBSCRIPTION RATES BRANCH OFFICES 
United States and Mexico, . . . $3.00 New York, » «+ «+ «+ 42 Broadway 
Canada, : ; : : 2 : $4.00 Chicago, : : - 934 Monadnock Bag 
Foreign, a a ee . $5.00 Denver, . . .  . 420 McPhee Bag 


TABLE OF CONTENTS 


October, 1997 


MINING AND SCIENTIFIC PRESS 





ISSUE OF AUGUST 31, 1907 ISSUE OF SEPT. 7, 1907 
Editorial Editorial 
Notes Notes 
The Hearst Memorial Lost Bullion Spanish Mines 
By the Way By the Way 


General Mining News 


General Mining News 
Special Correspondence 


Denver, Colorado Toronto, Canada Special Correspondence 
Butte, Montana Mexico City Mexico City Butte, Montana 
London Johannesburg, Transvaal Salt Lake, Utah 
Calumet, Michigan Cripple Creek, Colorado 
Concentrates 
—s Concentrates 
The Royal School of Mines.... W. Fischer Wilkinson Discussion 
Erosion and Oxidation in Sonor: aeewel.S.H Merrill - ’ 
Concentration of Slime............ Wilton E. Darrou A Fundamental Problem........scoessseeed North Star 
CDRP TPCGOGIINNs ose ccc c0ssscseesses Walter E. Koch 
Articles Testing Mill-Tailing............... Wilton E.. Darrow 
Opening of the New Mining Building of the Univer- An Engineer’s Guarantee.....+...++++sseeeseee. B. M. 
sity of California . 
Caileraiat Ore Testing Company Articles 
Recon g Account of Supplies—I..A/att. Sf Alderson Hydraulic Mining in Cariboo..... Douglas Waterman 
Education of Mining Engineers........ Rickard Ue PCC ABE cnink sores enesesess Horace J. Stevens 
The Clean-up, Melting, and Refining of “Gola Bullion Metallic Sulphides in the Tuffs of Santo Domingo 
epeliene bNenSO0dskedtonnsnesseees se Gerard W. Williams ecerccccccccccccscccccccesccccecds, LIMWOOd Garrison 
The Fairchild Vacuum-Filter ’ Arbitration: Compulsory and Voluntary 
The McDougall Roasting Furnace......L. S. Austin A Magnetic Separator 
Automatic Water Gauge 


Compressed Air Hose Connections 
Smooth-On 


Mining and Metallurgical Patents Mining and Metallurgical Patents 
The Prospector The Prospector 
Departments Departments 


Personal 
Obituary Obituary 
Market Reports Market Reports 
Commercial Paragraphs Dividends 
Books Received 


Books Received 
Publications Received Catalogues Received 


Personal 











= 








The Oldest and Best Mining Paper in America 
SAMPLE COPIES SENT ON REQUEST 
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' D° YOU KNOW that there is no other maga- 


zine in the world that covers the fields of engi- 
neering and technology to the same extent or in such 
a useful literary way as TECHNICAL LITERA- 
TURE? No other magazine appeals equally to 
specialists and the general reader in so many branches 
of the profession. Technical Literature has become a 
most valuable companion to such professional men as 


Architects Heating, Lighting and Metallurgists 

Chemists Ventilating Engineers Mining Engineers 

Civil Engineers Hydraulic Engineers Municipal Engineers 
Contractors Iron and Steel Makers Power Consumers 
Draftsmen Irrigation Engineers Railroad Engineers 
Electrical Engineers Machine Tool Makers Sanitary Engineers 
Engineering Students Manufacturers Steam Engineers 
Factory Managers Marine Engineers Street Railway Men 
Foundrymen Mechanical Engineers Water Works Engineers 
Gas Engineers Mechanics 


And others interested in Technical Work or Study 


Such men as these may be considered as forming the backbone of the industries 
of the country. They are the men who do things, and who control the expendi- 





ture of millions of dollars, involving the purchase of all kinds of material and 
machinery. If you have anything to offer them for business or pleasure, advertise 
it in Technical Literature. Let us show you the scope, vitality and the 
power of the circulation of Technical Literature. 


ONE ADVERTISER WRITES: “Your magazine is a good 


one and sure of success. It is going to be looked over by a good 
class of readers, and our advertisement will not be lost in a mass 
of ill-digested matter.” 


ADVERTISING RATES SENT ON APPLICATION 


Subscription price $2.00 a year to U. S. or Mexico; $2.25 to Canada; 
$2.50 to Foreign Countries 





Technical Literature 


907 St. Paul Building ‘New York 
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THE “NEW INGERSOLL” 


COAL CUTTER 


“THE HARD HITTING PUNCHER” 


Its use increases mining profits by 
reducing mining costs. Its greater 
cutting capacity, lower repair cost 
and higher sustained economy fre- 
sult in a greater tonnage per machine 
produced at a lower cost per ton 
than any other puncher. Another 
exclusive feature is its ability to con- 
tinue to do good work even when 
pressure falls 20 Ibs. below normal, 
This is of particular advantage in 
large mines when long pipe lines 
have resulted in a lowered working 
pressure. 


Ingersoll-Rand Co, 


11 BROADWAY, NEW YORK 


Chicago Philadelphia St. Louis 
Cleveland utte Pittsburg 
El Paso Birmingham Boston 


v68 








Sand Mold Guards, Steel. 
W. J. Clark Co. 

Sand Sifters. 

Hanna Engineering Works. 
Ingersoll-Rand Co. 

Stone Tools, Pneumatic. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 

Rix Compressed Air and Drill Co. 
Stearns-Roger Mfg. Co. 
Tapping Machines. 


ESTABLISHED 1895. 


The Quarry 


THE ORGAN OF THE 


Stone, Marble, Slate, Lime, Clay, 


and Cement Trades. 


— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 
Engineers, Surveyors, Stone 
Merchants, Etc. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 
annum, post free. 


Advertising Rate, on Application. 





OFFICES— 
30 AND 31 FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 














Cleveland Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Thermit. 
Goldschmidt Thermit Co. 

Tools, Pneumatic. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Cleveland Pneumatic Tool Co. 
Harrison Supply Co. 
Ingersoll-Rand Co. 
McKiernan Drill Co. 
Stearns-Roger Mfg. Co. 

Valves, Air Blow Gear. 
Powell Co., Wm. 

Wheels, Pressed Steel Truck, 
Clark Co., W 

Welding Appliances. 
Goldschmidt Thermit Co. 

Wood Boring Machines, Pneumatic. 
Blaisdell Machinery Co. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 
Stearns-Roger Mfg. Co. 
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| REVERE a COMPANY, 


MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 
FACTORIES AT CHELSEA, MASS, 


Revere Air Tool Hose. 
Branches: 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO 
MINNEAPOLIS NEW ORLEANS SAN FRANCISCO PORTLAND, ORE. 











GENERAL COMPRESSED AIR & VACUUM 
MACHINERY COMPANY. 


Stationary Private Plants for residences, $450 
and up. Power from lighting current. 

Private Plants for Department Stores, Hotels, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 


RIVETERS 
Most POWERFUL Tools on the Market 


BOWES HOSE COUPLING 


Instantly Connected. Never Leaks. Catalogue “G"’ on Request. 


Portable Plants for residential house cleaning, 


NEW YORK, No. 120 Liberty Street. Small capital required. 


Philadelphia, 322-323 North American Building. General Compressed Air & Vacuum Machinery Co. 
Pittsburg. 1009 Bessemer Bldg. Chicago. 704 Fisher Bldg. 4434 Olive Street, St. Louis, Mo 
9 e 9 e 




















St. Louis, 608 Burlington Bldg. Atlanta, 419 Empire Bldg. 


BY ELECTRICITY. 


Run From Any Lamp Socket. 


POSITIVE—PORTABLE. 


Hanna Engineering Works, 


820 ELSTON AVE., CHICAGO 
ELECTRIC SHAKER. ae 














Tell the Advertiser You Saw His Ad. in COMPRESSED AIR. 











RIX COMPRESSED AIR & DRILL Co. 


COMPRESSED AIR ENGINEERS 


Will report on any compressed air or high pressure gas proposition, 
and furnish bids for the machinery required, or contract for the 
complete installation. 


219-221 Spear Street, San Francisco, Cal, 


FRANKLIN AIR | 
COMPRESSORS ‘se fanaa” 


ARE MADE IN MORE THAN 100 STYLES AND SIZES : 
More than 80 machines per month are being made and sold. 


THE CHICAGO HOSE COUPLER = ONE USER SAYS : 
| “The cost of operating 2%-in. drills, 8 
| j rs hour shift is 92c per drill. The record 
\ » heretofore has been $1.56 per drill, 8 hour 
= / 1 


Is the only universal hose coupler yet 

produced. Anysize will couple with any 
shift. The Franklin Compressor was 
guaranteed to operate 10 drills at this alli- 


other size, whether it is larger or smaller. 
Describe the service you require from a 
0 fessor and we wi . 70 yhat a tude, but 16 drills have been r vith it.” 
Com pressor and we will tell you what Every Installation Covered by oe pooh pom oe naghees Me ahh > 
Compressor will best meet your needs. Liberal Guarantee. Cripple Creek. ; enn oes 
DESCRIPTIVE LITERATURE ON REQUEST. 
MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO 
BRANCHES IN NEARLY EVERY‘NOTEWORTHY CENTER OF CIVILIZATION 




























-Quick-as-Wink 






Couplers Jp 
For Air or Steam Hose TOGETH ER. 


Clean or gritty, they OPERATE 
INSTANTLY; THEY STAND THE® 
PRESSURE and THEY SWIVEL. 


They are made with or without at- 
tached releasing levers. COUPLED. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 


Tell the Advertiser You Saw His Ad. in COMPRESSED AIR. 














